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Authentication	 of	 alimentary	 products	 based	 on	 botanical	 raw	 materials	 (e.g.,	
fruits,	 grains,	 vegetables	 etc.)	 is	 often	 based	 on	 identification	 and	 quantification	 of	
anthocyanes	 contained	 therein.	 For	 authentication	 purpose,	we	 need	 fast	 procedures	
and	one	of	them	is	screening	of	these	products	with	use	of	thin‐layer	chromatography	
(TLC).	
It	was	 the	 aim	 of	 this	 study	 to	 show	 vulnerability	 of	 anthocyanes	 analyzed	 by	
means	of	TLC	against	stationary	phases	of	different	activity	(cellulose	powder,	RP‐C18)	
and	mixed	mobile	phases	employing	organic	acids	(formic	acid,	acetic	acid)	and	hence,	
a	limited	performance	thereof	as	authentication	markers.	To	this	effect,	we	used	cyanin	
and	 keracyanin	 (two	 anthocyanines),	 andpelargonidin	 and	 delphinidin	 (two	
anthocyanidines)	as	four	phytochemical	standards.	Partial	hydrolytic	decomposition	of	
anthocyanines	 was	 demonstrated	 by	 the	 results	 originating	 from	 TLC,	 mass	
spectrometry	 with	 use	 of	 the	 TLC‐MS	 interface	 and	 from	 using	 the	 sugars‐specific	
visualization	reagent	PABA.	Moreover,	calibration	curves	were	elaborated	for	the	four	
test	 anthocyanes	 and	 then	 these	 compounds	 were	 identified	 and	 quantified	 in	 the	
selected	 alimentary	 samples	 (fruit	 juices	 and	 herbal	 infusions).	 It	 was	 demonstrated	
that	 authentication	 of	 alimentary	 products	 with	 use	 of	 anthocyanes	 as	 authenticity	
markers	can	result	 in	a	semi‐quantitative	response	only	and	in	practical	 impossibility	
to	confirm	with	full	confidence	the	presence	of	a	particular	anthocyane	in	a	scrutinized	
sample	 of	 a	 fruit	 juice	 or	 herbal	 infusion.	 In	 conclusion,	 there	 is	 a	 warning	 that	
authentication	 of	 alimentary	 products	 containing	 anthocyanes	 can	 occasionally	 be	
misleading.	
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Evropska	 farmakopeja	 (EP	 9)	 propisuje	 monografiju	 za	 metodu	 derivativne	
spektrofotometrije	 koju	 kаrаktеrišе	 difеrеnciјаciја	 оsnоvnih	 аpsоrpciоnih	 spеktаrа	 u	
dеrivаtivne	 spеktre	 оdgоvаrајućеg	 izvоdа	 i	 od	 posebnog	 značaja	 je	 za	 primene	 u	
farmaceutskim	 analizama.	 U	 monografiji	 je	 propisan	 rezolucioni	 parametar	 koji	
predstavlja	 odnos	 amplituda	 (A/B)	 iz	 derivativnog	 spektra	 drugog	 izvoda	 za	 model	
sistem	 toluen/metanol.	 Rеzоluciоni	 pаrаmеtаr	 izrаčunаt	 u	 sоftvrеskоm	 prоgrаmu	
Cintral	 je	upoređen	sа	vrеdnоstimа	dоbiјеnim	u	prоgrаmu	OriginPro8	i	u	prethodnim	
istraživanjima	u	programu	Spectral	Ver.	1.70.	
Prоpisаn	mоdеl	rаstvоr	prеmа	EP	mоnоgrаfiјi	 је	tоluеn	u	mеtаnоlu	0,02%	V/V.	
Snimlјеni	оsnоvni	spеktri	za	pet	rastvora	prevedeni	su	u	derivativne	drugog	 izvoda	u	
prоgrаmima	 Cintral	 i	 OriginPro8.	 Nakon	 toga	 birani	 su	 odgovarajući	 parametri	 za	
korekciju	 šuma	 u	 oba	 programa	 (opisni	 u	 Cintral‐u:	 najmanji,	 srednji	 i	 najveći;	
numerički	u	OriginPro8:	5,	7	i	9).		
Dirеktnо	izrаčunаt	drugi	izvоd	dоbiјеn	u	Cintral‐u	davao	je	srеdnju	vrednost	А/B	
0,6548	uz	nајvеću	vrеdnоst	RSD.	Nајmаnjоm	i	srеdnjоm	kоrеkciјоm	šumа	pоvеćаvаla	
sе	 srеdnjа	 vrednost	 А/B	 uz	 smаnjеnjе	 RSD,	 dоk	 je	 nајvеćоm	 korekcijom	 dobijena	
srеdnjа	 vrednost	 А/B	 bila	 znаčајnо	 smаnjena.	 Dirеktnо	 izrаčunаt	 drugi	 izvоd	 u	
OriginPro8	dаvao	je	nеštо	nižu	srеdnju	vrednost	А/B	(0,6408)	оd	Cintral‐а	 i	znаčајnо	
mаnju	RSD.	Kоrеkciја	 šumа	 sа	 5	 nije	 imala	 uticаја	 nа	 srеdnju	 vrednost	А/B,	 sаmо	 je	
smаnjivala	 RSD,	 dоk	 je	 7	 smаnjivala	 srеdnju	 vrednost	 А/B	 i	 davala	 sličnu	 RSD,	 а	
vrеdnоsti	9	i	vеćе,	za	korekciju	šuma,	nisu	bile	primеnlјivе.	
Prоgrаmi	Cintral	i	OriginPro8	davali	su	sličnе	vrеdnоsti	zа	rеzоluciоni	pаrаmеtаr	
А/B	pri	čеmu	је	zаdоvоlјеn	prоpis	EP	(А/B	niје	mаnji	оd	0,2).	Srеdnjа	kоrеkciја	šumа	
(Cintral)	bila	je	upоrеdivа	sа	7	kоrеkciјоm	(OriginPro8)	i	оbе	su	оptimаlnе	zа	dоbiјаnjе	
digitаlnih	 dеrivаtivnih	 spеktаrа.	 Dobijeni	 rezultati	 značajni	 su	 za	 procenu	
mogućnosti	poređenja	 kod	 međulaboratorijskih	 analiza	 i	 transfera	 metoda	 za	
određivanja	primenom	derivativne	spektrofotometrije.	
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European	 Pharmacopeia	 (EP)	 prescribes	 the	 monograph	 for	 derivative	
spectrophotometry	 which	 is	 characterized	 by	 the	 differentiation	 of	 zero‐order	
absorption	 spectra	 into	derivative	 spectra	of	 corresponding	order	and	 is	 therefore	of	
great	 significance	 for	 application	 in	 pharmaceutical	 analysis.	 In	 the	 monograph	
resolution	 parameter,	 which	 represents	 the	 ratio	 of	 amplitudes	 (A/B)	 of	 the	 second	
order	 for	 the	 model	 solution	 toluene/methanol,	 is	 prescribed.	 The	 resolution	
parameter	 calculated	 in	 software	 program	 Cintral	 was	 compared	 to	 the	 values	
calculated	 in	 OriginPro8	 and	 to	 the	 ones	 obtained	 from	 the	 previous	 research	 in	
Spectral	Ver.	1.70.	
The	 prescribed	 model	 solution	 according	 to	 EP	 monograph	 is	 toluene	 in	
methanol	 0.02%	 V/V.	 Zero‐order	 spectra	 for	 the	 five	 solutions	 were	 recorded	 and	
transformed	into	second	order	derivative	spectra	in	both	Cintral	and	OriginPro8.	Then	
the	 smoothing	 parameters	 were	 chosen	 (descriptive	 in	 Cintral:	 light,	 medium	 and	
heavy;	numeric	in	OriginPro8:	5,	7	and	9).	
Second	order	spectra	directly	calculated	by	Cintral	gave	mean	value	A/B	0.6548	
with	the	highest	RSD.	Light	and	medium	smoothing	increased	the	mean	value	A/B	with	
a	decrease	of	RSD,	whereas	heavy	smoothing	significantly	decreased	mean	value	A/B.	
Directly	 calculated	 second	 order	 in	 OriginPro8	 gave	 slightly	 lower	 mean	 value	 A/B	
(0.6408)	than	Cintral	and	significantly	lower	RSD.	Smoothing	5	didn't	impact	the	mean	
value	A/B,	but	decreased	RSD,	whereas	7	decreased	mean	value	A/B	and	gave	similar	
RSD,	but	smoothings	9	and	higher	were	not	applicable.	
Programs	 Cintral	 and	OriginPro8	 gave	 similar	 values	 for	 resolution	 parameter	
A/B,	which	is	as	prescribed	in	EP	(A/B	not	less	than	0.2).	Medium	smoothing	(Cintral)	
was	 comparable	 to	 smoothing	 7	 (OriginPro8)	 and	 both	 are	 optimal	 to	 obtain	 digital	
derivative	 spectra.	 Obtained	 results	 were	 significant	 for	 the	 assessment	 of	 the	
comparison	 possibility	 in	 inter‐laboratory	 analysis	 and	 method	 transfer	 for	 assay	
analysis	using	derivative	spectrophotometry.	
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MEDICINSKA	HEMIJA	INHIBITORA	HISTON	DEACTILAZE	6	–	IN	
SILICO	PRISTUP	DIZAJNU	LEKOVA	
Dušan	Ružić,	Katarina	Nikolić,	Danica	Agbaba	
Katedra	za	farmaceutsku	hemiju,	Univerzitet	u	Beogradu	‐	Farmaceutski	
fakultet	(Srbija)	
Hemija	 postranslacionih	modifikacija	 histona,	 kao	 i	 njihov	 uticaj	 na	 ekspresiju	
gena	 predstavlja	 jedan	 od 	 najizazovnijih	 procesa 	 koji 	 se	 izučava	 u	 kancerskoj	
epigenetici.	 Kovalentne	 modifikacije,	 kao	 što	 su	 acetilovanje	 i	 deacetilovanje	 histona	
menjaju	arhitekturu	hromatina	i	mogu	dovesti	do	različitih	ćelijskih	odgovora.	Od	2006.	
godine,	registrovano	je	5	inhibitora	histon	deacetilaza,	efikasnih	u	terapiji	hematoloških	
maligniteta.	 Medicinski	 hemičari	 posvećuju	 posebnu	 pažnju	 selektivnosti	
novodizajniranih	 jedinjenja	 ka	 HDAC6	 izoformi,	 koja	 je	 jedinstveno	 lokalizovana	 u	
citoplazmi	i	utiče	na	dinamske	procese	citoskeleta.	
Metode	 dizajna	 lekova	 bazirane	 na	 hemijskim	 strukturama	 poznatih	 HDAC1	
iHDAC6	 inhibitora	 (pristup	 zasnovan	 na	 strukturi	 liganada)	 unapredile	 su	 naše	
razumevanje	strukturnih	karakteristika	neophodnih	za	potentnu	HDAC6	inhibiciju.	Da	
bi	 se 	 kvantifikovao 	 odnos 	 između	 strukture	 i	 potentnosti	 različitih	 HDAC	 inhibitora,	
primenili	 smo	 3D‐QSAR	 studiju	 (trodimenzionalnu	 studiju	 odnosa	 strukture	 i	
aktivnosti)	 sa	 već	 publikovanim	 strukturama	 HDAC1	 i	 HDAC6	 inhibitora.	 Hemijska	
struktura	 skriptaida	 i	 njegovi	 izračunati	 tridimenzionalni	 deskriptori	 su	 korišćeni	 za	
pretragu	 novih	 fragmenata 	 sa 	 sličnim	 hemijskim	 osobinama 	 kao	 inaftalimidno	 jezgo	
(dizajn	 zasnovan	 na	 strukturi	 fragmenta).	 Predviđene	 HDAC1	 i	 HDAC6	 aktivnosti	
novodizajniranih	 jedinjenja	 su	 dobijene	 korišćenjem	 validiranih	 3D‐QSAR	modela.	 Za 	
dalje	 studije,	 odabrana	 su	 ona	 jedinjenja	 sa	 poboljšanom	 in	 silico	 selektivnošću	
usmerenoj 	 ka	 HDAC6	 izoformi.	 Način	 vezivanja	 novih	 jedinjenja 	 je	 ispitan	 studijama	
molekulskog	dokinga	i	upoređen	sa	načinom	vezivanja	poznatih	HDAC	inhibitora.		
Kombinovani	 pristupi	 zasnovani	 na	 strukturi	 liganda,	 fragmenata	 i	 strukturi 	
vezivnog	mesta	su	uspešno	primenjeni	u	našoj	grupi	za	pronalaženje	novih	i	hemijskih	
atraktivnih	HDAC6	inhibitora.	Uočeno	je	da	su	predviđene	aktivnosti	pomoću	3D‐QSAR	
studije	 za	 najbolje	 rangirana	 dizajnirana	 jedinjenja	 u	 korelaciji	 sa	 rezultatima	 studije	
virtuelnog	 dokinga.	 Ovakav	 kombinovani	 protokol	 povećava	 šansu	 pronalaženja	 HIT	
jedinjenja	 kao	 selektivnog	 HDAC6 inhibitora, 	 što 	 će	 u	 narednim 	 istraživanjima	
biti	potvrđeno	in	vitro	studijama	novosintetisanih	jedinjenja	u	našoj	laboratoriji.	
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MEDICINAL	CHEMISTRY	OF	HISTONE	DEACETYLASE	6	INHIBITORS	–	
IN	SILICO	DRUG	DESIGN	APPROACHES	
Dušan	Ružić,	Katarina	Nikolić,	Danica	Agbaba	
Department	of	Pharmaceutical	Chemistry,	University	of	Belgrade	‐	Faculty	of	
Pharmacy	(Serbia)	
The	chemistry	of	histone	posttranslational	modifications	and	their	 influence	on	
gene	 expression	 present	 one	 of	 the	 most	 challenging	 processes	 studied	 in	 cancer	
epigenetics.	The	covalent	modifications,	such	as	histonea	cetylation	and	deacetylation	
alter	 the	 chromatin	 architecture	 and	 lead	 to	 different	 cellular	 responses.	 Since	2006,	
there	have	been	five	histone	deacetylase	(HDAC)	inhibitors	clinically	approved	for	the	
haematological	cancers.	Medicinal	chemists	pay	particular	attention	to	the	selectivity	of	
newly	 designed	 compounds	 against	 HDAC6	 isoform,	 as	 it	 is	 uniquely	 located	 in	 the	
cytoplasm	and	controls	the	dynamics	of	the	cytoskeleton.	
Drug	design	methodologies	based	on	 the	known	HDAC1	and	HDAC6	 inhibitors	
structures	 (ligand‐based	 approach)	 improved	 our	 understanding	 of	 the	 structural	
requirements	 needed	 for	 potent	HDAC6	 inhibitors.	 To	 quantify	 the	 relation	 between	
the	 structure	 and	 potency	 in	 a	 group	 of	 diverse	HDAC	 inhibitors,	we	 performed	 3D‐
QSAR	(Quantitative	Structure‐Activity	Relationship)	studies	with	published	HDAC1	and	
HDAC6	 inhibitors.	 The	 structure	 of	 scriptaid	 and	 its	 derived	 three‐dimensional	
descriptors	 were	 used	 for	 searching	 of	 novel	 fragments	 with	 the	 similar	 chemical	
properties	as	its	naphthalimide	core	(fragment‐based	design).	
The	predicted	HDAC1	and	HDAC6	activities	of	newly	designed	compounds	were	
obtained	 by	 validated	 3D‐QSAR	 models.	 We	 selected	 only	 those	 compounds	 with	
improved	 in	 silico	 selectivity	 toward	HDAC6	 isoform	 for	 further	 studies.	The	binding	
modes	 of	 novel	 compounds	 were	 introspected	 by	 molecular	 docking	 studies	 and	
compared	with	the	known	HDAC	inhibitors	binding	modes.	
The	combined	ligand‐based,	fragment‐based	and	structure‐based	methodologies	
were	 successively	 applied	 in	 our	 group	 to	 discover	 novel	 and	 chemically	 attractive	
HDAC6	inhibitors.	We	observed	that	the	predicted	potency	of	the	top‐ranked	designed	
HDAC6	 inhibitors	by	3D‐QSAR	studies	are	correlated	with	 the	virtual	docking	results.	
The	 combined	 protocol	 increases	 the	 hit	 rate	 in	 the	 discovery	 of	 selective	 HDAC6	
inhibitors,	 which	 will	 be	 further	 examined	 by	 in	 vitro	 studies	 of	 synthesized	
compounds	in	our	laboratory.	
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UTICAJ	OPERATIVNIH	USLOVA	I	METODA	EKSTRAKCIJE	NA	
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Smilje	 (Helichrysum	 italicum	 (Roth)	 G.	 Don	 fil.)	 je	 rasprostranjeno	 u	
mediteranskom	području.	Smilje,	 sadrži	aktivne	principe	 i	sekundarne	metabolite	kao	
što	 su	 fenolne	 kiseline,	 flavonoidi,	 pironi,	 triterpenoidi,	 seskviterpeni,	 acetofenoni,	
floroglucinoli	 i	 male	 količine	 etarskog	 ulja.	 Cilj	 ovog	 rada	 bio	 je	 da	 se	 testira	
antioksidativna	aktivnost	ekstrakata	smilja	dobijenih	od	različitih	polarnih	i	nepolarnih	
rastvarača.	
Ekstrakcije	 su	 izvedene	 vodom,	 metanolom,	 etil	 acetatom,	 hloroformom,	
acetonom,	n‐heksanom	i	metil	hloridom	tokom	različitih	vremenskih	interval	(10,	30	i	
60	 minuta),	 a	 stepen	 usitnjenosti	 bio	 je	 0,3	 i	 2	 mm.	 Antioksidativna	 aktivnost	 je	
testirana	 spektrofotometrijskom	 metodom	 koja	 meri	 ukupan	 sadržaj	 fenola	 i	
flavonoida,	kao	i	inhibitorne	aktivnosti	DPPH	(2,2	–	difenil	–	1	–	pikrilhidrazil)	radikala.	
Rezultati	 su	pokazali	 da	 su	analizirani	 ekstrakti	 imali	 značajnu	antioksidativnu	
aktivnost.	Ukupan	sadržaj	fenola	kreće	se	od	21,26	do	53,61	mg	GAE/g	SE.	Svi	ekstrakti	
su	pokazali	dobru	antioksidativnu	aktivnost	sa	IC50	vrednošću	u	rasponu	od	21,38	do	
71,18	 μg/mL.	 Sa	 druge	 strane,	 svi	 ekstrakti	 su	 pokazali	 generalno	 nizak	 sadržaj	
ukupnih	flavonoida.	
Utvrđeno	 je	 da	 povećano	 vreme	 ekstrakcije,	 polariteta	 rastvarača	 i	 stepen	
usitnjenosti	 povećavaju	 kvalitet	 ekstrakta	 u	 smislu	 sadržaja	 fenolnih	 komponenti	 i	
antioksidantivnih	efekata.	
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INFLUENCE	OF	OPERATIONAL	CONDITIONS	AND	EXTRACTION	
METHODS	ON	ANTIOXIDANT	ACTIVITY	OF	IMMORTELLE	EXTRACTS	
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Tijana	Grebić2,	Aleksandra	Jovanović	Galović1,	Srđan	Stojanović3	
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Immortelle	(Helichrysum	italicum,	(Roth)	G.	Don	fil.)	is	widely	distributed	in	the	
Mediterranean	 region.	 Immortelle	 contains	 important	 metabolites	 such	 as	 phenolic	
acids,	 flavonoids,	 pyrones,	 triterpenoids,	 sesquiterpenes,	 acetophenones,	
phloroglucinols,	and	small	amount	of	essential	oil.	The	aim	of	this	work	was	to	test	the	
antioxidant	activity	of	immortelle	extracts	obtained	from	different	polar	and	non‐polar	
solvents.	
The	extraction	was	performed	with	water,	methanol,	ethyl‐acetate,	chloroform,	
acetone,	n‐hexane	and	methylene	chloride	during	different	periods	of	time	(10,	30	and	
60	minutes)	and	 the	degree	of	 fragmentation	was	0.3	and	2	mm.	Antioxidant	activity	
was	 tested	 by	 spectrophotometric	 method	 measuring	 total	 phenolic	 and	 flavonoid	
content	 and	 inhibitory	 activity	 of	 DPPH	 (2,2‐diphenyl‐1‐picrylhydrazyl)	 radical.	 The	
results	showed	that	analyzed	extracts	had	significant	antioxidant	activity.	Total	phenol	
content	ranged	from	21.26	–	53.61	mg	GAE/gDE.	All	extracts	showed	good	antioxidant	
activity	with	an	IC50	value	in	the	range	from	21.38	to	71.18	μg/ml.	On	the	other	hand,	
all	extracts	showed	generally	low	content	of	total	flavonoids.	
It	 was	 found	 that	 increased	 time	 of	 extraction,	 solvent	 polarity	 and	 degree	 of	
comminution	of	the	drug	increase	the	quality	of	the	extracts	in	terms	of	the	content	of	
phenolic	components	and	antioxidant	effects.	
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CHEMOMETRIC	EVALUATION	OF	SOLVENT	ELUTION	STRENGTH	IN	
REVERSED‐PHASE	TLC	ON	RP2	AND	RP8	PLATES	USING	SELECTED	
DRUGS	AND	MODEL	COMPOUNDS	
	
Łukasz	Komsta,	Sebastian	Gadowski,	Joanna	Wróbel,																													
Karolina	Skrzypiec	
	
Department	of	Medicinal	Chemistry,	Medical	University	of	Lublin	(Poland)	
	
	
To	 investigate	 in	 experimental	 conditions	 the	 eluotropic	 strength	 on	 RP2	 and	
RP8	 plates	 for	 7	 chromatographic	 grade	 solvents	 (acetone,	 acetonitrile,	 dioxane,	
ethanol,	 isopropanol,	methanol,	tetrahydrofuran),	as	well	as	for	water	itself.	35	model	
compounds	(including	drugs)	were	used	as	a	test	set	in	the	investigation.	The	use	of	a	
modern	 chemometric	mixture	design	 concept	allowed	 to	 estimate	 each	 solvent	 effect	
separately	from	the	other	results	with	a	small	error	(about	0.05	of	RM	value).	Principal	
component	 analysis	 revealed	 that	 only	 one	 parameter	 (mean	 eluotropic	 strength)	
explains	overall	variability	in	the	retention	datasets.	The	bootstrapping	was	also	used	
to	 check	 the	distribution	and	uncertainty	of	 the	obtained	values.	 It	 can	be	 concluded	
that	all	solvents	have	quite	similar	elution	strength	for	both	adsorbents.	The	obtained	
values	can	be	used	as	a	reference	during	optimization	of	TLC	systems.	
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TOF	
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According	 to	 the	 European	 Pharmacopoeia,	 over	 250	 active	 pharmaceutical	
ingredients	 are	 classified	 as	 photolabile.	 This	 fact	 involves	 two	 major	 risks.	 Firstly,	
exposure	 of	 the	 photolabile	 pharmaceuticals	 to	 the	 solar	 or	 artificial	 radiation	 could	
lead	 to	 loss	of	 their	pharmacological	activity.	Secondly,	 such	 interaction	could	 lead	 to	
formation	 of	 transformation	 products	 (TPs),	 possibly	 more	 toxic	 than	 the	 parent	
molecule.	 The	 aim	 of	 this	 study	 was	 an	 investigation	 of	 the	 direct	 photolysis	 of	
agomelatine	 under	 the	 ICH‐recommended	 conditions.	 Agomelatine,	 a	 novel	 atypical	
antidepressant,	 is	 a	 potent	 agonist	 of	 melatonin	 receptors,	 and	 5‐HT2C	 receptor	
antagonist.	
Aqueous	solution	of	agomelatine	was	irradiated	(0	–	150	min)	under	the	xenon	
lamp,	 equipped	 with	 D65	 filter.	 The	 applied	 conditions	 imitated	 full	 UV‐Vis	 solar	
spectrum.	 Obtained	 samples	were	 then	 analyzed	with	 the	 use	 of	 UHPLC‐DAD/ESI‐Q‐
TOF	coupled	system.	RP‐18	column	and	gradient	elution	of	mobile	phase	consisting	of	
water	with	addition	of	0.1%	formic	acid	and	acetonitrile	were	used.	ACD/Labs	Percepta	
software	was	used	to	calculate	acute	toxicity	to	rodents	of	the	identified	compounds.	
During	 the	 experiment	 over	 half	 of	 the	 initial	 agomelatine	 concentration	 was	
decomposed.	Reaction	kinetics	fitted	the	first‐order	model,	and	the	degradation	half‐life	
was	 131.69	 min.	 Six	 main	 TPs	 were	 found,	 and	 their	 chemical	 structures	 were	
elucidated.	 All	 of	 the	 identified	 TPs	 were	 found	 as	 a	 agomelatine	 photooxidation	 or	
demethylation	products.	Additionally,	 the	 in	silico	evaluation	of	 their	acute	toxicity	to	
rodents	 was	 performed.	 The	 results,	 obtained	 with	 the	 use	 of	 six	 models	 were	
subsequently	 submitted	 to	 PCA,	 in	 order	 to	 visualize	 relationships	 between	 the	 TPs	
properties.	
Results	 of	 this	 study	 demonstrated	 that	 agomelatine	 is	 not	 a	 photostable	
molecule,	 and	 pharmaceutical	 formulations	 containing	 this	 compound	 should	 be	
protected	 from	 light.	Majority	of	 the	 identified	TPs	were	 formed	as	a	 consequence	of	
agomelatine	hydroxylation	or	oxidation.	PCA	 facilitated	 comparison	of	 toxicity	of	TPs	
and	the	parent	compound.	
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COLD	LABELED	TRASTUZUMAB‐P‐SCN‐BN‐DTPA	AND	
TRASTUZUMAB‐P‐SCN‐BN‐1B4M‐DTPA	CONJUGATES–	
PREPARATION	AND	SPECTROSCOPIC	ANALYSIS	
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The	 importance	 of	 immunoconjugates	 in	 treatment	 of	 various	 cancers	 was	
motivation	for	us	to	 formulate	a	stable	cold	 labeled	trastuzumab	conjugates	with	 two	
bifunctional	 chelators	 (BFCAs)	 (p‐SCN‐Bn‐1B4M‐DTPA(2‐(4‐isothiocyanatobenzyl)‐6‐
methyl‐diethylene‐triaminepentaacetic	 acid	 and	 p‐SCN‐Bn‐DTPA(2‐(4‐
izothiocyanatobenzyl)‐diethylenetriaminepentaacetic	 acid)).	 The	 labeling	 with	 non‐
radioactive	 LuCl3	 and	 YCl3	 is	 important	 to	 determine	 the	 possible	 physicochemical	
changes	in	the	structure	of	immunoconjugates	after	metal	binding.	ATR‐IR	(Attenuated	
total	 reflectance‐infrared)	 and	 Raman	 spectroscopy	 as	 powerful	 and	 non‐destructive	
techniques	are	appropriate	for	verification	of	possible	secondary	structure	chances	of	
trastuzumab	after	conjugation	and	labeling.	
Anti‐HER2/neu	monoclonal	 antibody	 trastuzumab	was	 conjugated	with	p‐SCN‐
Bn‐DTPA,p‐SCN‐Bn‐1B4M‐DTPA	in	ratio	of	1:10and	1:50	and	lyophilized	to	solid	state.	
The	 freeze	 dried	 conjugates	 were	 labeled	 with	 cold	 LuCl3	 and	 YCl3.	 The	 retained	
secondary	structure	of	the	antibody	was	proven	by	spectroscopic	analysis	with	ATR‐IR	
and	 Raman	 spectroscopy	 and	 compared	with	 purified	 trastuzumab	 from	 commercial	
product	Herceptin®.	The	ATR‐IR	and	Raman	spectra	of	 four	 samples	have	 shown	 the	
presence	 of	 characteristic	 amide	 bands	 and	 retained	 native	 IgG1	 structure	 of	 the	
antibody	principally	composed	of	β‐sheets.	Characteristic	amide	I	band	at	~1670	cm‐1	
and	amide	III	band	(1230‐1300	cm‐1)	were	detected	in	Raman	spectra.	IR	spectra	also	
contain	the	amide	I	(1700‐1600	cm‐1),	amide	II	(1480‐1575	cm‐1)	and	amide	III	bands	
(1255‐1244	cm‐1)	specific	for	secondary	structure	of	the	proteins.		
No	significant	changes	 in	antibody	structure	after	cold	 labeling	gives	us	a	hope	
for	 further	 radiolabeling	 of	 immunoconjugates	 with	177LuCl3	 and	 90YCl3and	
development	of	radioimmunotherapeutics	and	diagnostic	products	active	against	HER2	
positive	breast	tumors.	
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PRIMENA	PAMPA	TESTA	U	PROCENI	PERMEABILNOSTI	I	RETENCIJE	
U	KOŽI	DERIVATA	KORTIENSKE	KISELINE	METILPREDNIZOLONA	
KAO	POTENCIJALNIH	SOFT	GLUKOKORTIKOIDA	
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Amidi	 ili	 estri	 kortienske	 kiseline	metilprednizolona	 predstavljaju	 potencijalne	
soft	 glukokortikoide	 sa	 manje	 izraženim	 neželjenim	 efektima	 u	 odnosu	 na	
konvencionalne	 glukokortikoide.	 Retencija	 i	 permeabilnost	 su	 važne	 osobine	 soft	
glukokortikoida	za	primenu	na	kožu	koje	mogu	značajno	uticati	na	njihovu	aktivnost	i	
pojavu	neželjenih	efekata.	Jedna	od	in	vitro	metoda	koja	se	najčešće	koristi	za	procenu	
ovih	 osobina	 je	 PAMPA	 (Parallel	 Artificial	 Membrane	 Permeability	 Assay).	 Cilj	 ovog	
rada	je	procena	permeabilnosti	i	retencije	u	koži	pet	amida	(MPMA,	MPMAB,	MPMAIB,	
MPMGB	 i	 MPPA)	 i	 jednog	 tioestra	 (MPEMP)	 kortienske	 kiseline	 metilprednizolona	
primenom	PAMPA	testa.	
Procena	 permeabilnosti	 i	 retencije	 u	 koži	 izvršena	 je	 na	 hidrofobnoj	Millipore	
PVDF	 PAMPA	 mikrotitarskoj	 ploči	 sa	 96	 odeljaka.	 Praćena	 je	 difuzija	 ispitivanih	
jedinjenja	 kroz	 membranu	 koju	 čine	 70	 %	 silikonsko	 ulje	 i	 30	 %	 izopropilmiristat.	
Koncentracije	u	polaznim	rastvorima,	donorskim	i	akceptorskim	odeljcima	određene	su	
primenom	LC‐MS/MS	metode.		
Primenom	 PAMPA	 testa	 određeni	 su	 koeficijenti	 permeabilnosti	 (logPe)	 i	
retencije	 (R).	 Vrednosti	 logPe	 su	 u	 opsegu	 od	 ‐6,81	 do	 ‐5,09,	 dok	 su	 vrednosti	 R	 u	
opsegu	 1,52	 ‐	 65,25.	 Jedinjenje	 sa	 najnižom	 vrednošću	 logPe	 je	 MPMGB,	 dok	 su	 za	
MPEMP	određene	najviše	vrednosti	parametara	logPe	i	R,	te	se	od	ovog	derivata	mogu	
očekivati	najveća	permeabilnost	i	retencija	u	koži.		
Permeabilnost	i	retencija	u	koži	pet	amida	(MPMA,	MPMAB,	MPMAIB,	MPMGB	i	
MPPA)	i	jednog	tioestra	(MPEMP)	kortienske	kiseline	metilprednizolona	procenjeni	su	
primenom	PAMPA	testa.	Najviše	vrednosti	parametara	logPe	i	R	su	dobijene	za	MPEMP,	
te	se	ovaj	derivat	izdvaja	kao	najpovoljniji	za	primenu	na	kožu.		
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Amides	or	esters	of	methylprednisolone‐derived	cortienic	acid	are	potential	soft	
glucocorticoids	 with	 fewer	 side	 effects	 in	 comparison	 to	 traditional	 glucocorticoids.	
Retention	 and	 permeability	 are	 important	 properties	 of	 soft	 glucocorticoids	 for	 local	
skin	application	which	could	significantly	influence	their	activity	and	occurrence	of	side	
effects.	PAMPA	(Parallel	Artificial	Membrane	Permeability	Assay)	 is	one	of	 the	mostly	
used	in	vitro	methods	for	the	estimation	of	these	properties.	The	aim	of	this	study	was	
estimation	of	skin	permeability	and	retention	of	five	amides	(MPMA,	MPMAB,	MPMAIB,	
MPMGB	 and	 MPPA)	 and	 one	 thioester	 (MPEMP)	 of	 metilprednisolone	 ‐	 derived	
cortienic	acid	using	PAMPA.	
Estimation	 of	 skin	 permeability	 and	 retention	was	 performed	 on	 hydrophobic	
Millipore	PVDF	PAMPA	microtiter	96‐well	plate.	Diffusion	of	tested	compounds	through	
membrane,	 consisting	 of	 70%	 silicon	 oil	 and	 30%	 isopropyl	 myristate,	 was	 tested.	
Concentrations	 in	 starting	 solutions,	 as	well	 as	 in	 donor	 and	 acceptor	 compartments	
were	determined	using	LC‐MS/MS	method.		
PAMPA	 permeability	 coefficients	 (logPe)	 and	 retention	 (R)	 were	 determined.	
logPe	values	ranged	from	‐6.81	to	‐5.09,	whereas	R	values	ranged	from	1.52	to	65.25.	
Derivative	with	 the	 lowest	value	of	 logPe	was	MPMGB,	whereas	 the	highest	values	of	
logPe	 and	 R	 were	 determined	 for	 MPEMP.	 Therefore,	 highest	 skin	 permeability	 and	
retention	could	be	expected	from	MPEMP.	
Skin	 permeability	 and	 retention	 of	 five	 amides	 (MPMA,	 MPMAB,	 MPMAIB,	
MPMGB	 and	 MPPA)	 and	 one	 thioester	 (MPEMP)	 of	 metilprednisolone	 ‐	 derived	
cortienic	acid	was	estimated	by	use	of	PAMPA.	The	highest	values	of	logPe	and	R	were	
calculated	 for	 MPEMP,	 which	 could	 be	 considered	 the	 best	 candidate	 for	 skin	
application.	
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Serotoninski	 5‐HT2A	 receptori	 su	 uključeni	 u	 mnogobrojne	 fiziološke	 i	
patofiziološke	 procese.	 Strukturno	 različiti	 ligandi	 (agonisti,	 antagonisti	 i	 inverzni	
agonisti)	 dovode	 do	 različitih	 konformacionih	 promena	 ovih	 receptora,	 izazivajući	
brojne	biološke	odgovore.		
Da	 bi	 se	 molekul	 ponašao	 kao	 agonista/antagonista	 potrebno	 je	 da	 poseduje	
različite	 funkcionalne	 grupe	 i	 specifične	 interakcije	 sa	 određenim	 aminokiselinama	 u	
vezujućem	 mestu	 receptora.	 Razumevanje	 i	 objašnjavanje	 različitosti	 u	 strukturi	 i	
vezivanju	 za	 receptor,	 kod	 agonista	 i	 antagonista,	može	 biti	 od	 značaja	 za	 racionalni	
dizajn	novih	lekova.	 
Za	 razumevanje	 strukturnih	 razlika	u	 farmakoforama,	 kao	 i	 kinetici	 vezivanja	 i	
zmeđu	agonista	 i	antagonista	korišćeni	 su	 ligand‐based	 i	 structure‐based	pristupi.	3D‐
QSAR	(3D‐quantitative	 structure	activity	relationship)	studije	 su	 izvođene	na	grupama	
od	 79	 agonista	 i	 90	 antagonista.	 Uporedo	 su	 odrađene	 četiri	 simulacije	molekularne	
dinamike:	 serotoninski	 5‐HT2A	 receptor	 u	 kompleksu	 sa	 agonistima	 (serotonin,	
lorkaserin)	i	antagonistima	(klozapin,	ziprazidon). 
Dobijeni	 statistički	 i	 validacioni	 parametri	 za	 modele	 agonista	 i	 antagonista	
ukazuju	 na	 pouzdanost	 i	 dobru	 predviđajuću	 moć	 3D‐QSAR	 modela.	 Najznačajnije	
varijable	formiranih	modela	daju	nam	uvid	u	najvažnije	strukturne	razlike	između	njih.	
Rezultati	 MD	 simulacije	 otkrivaju	 najvažnije	 razlike	 u	 konformacionim	 promenama	
uzrokovane	 vezivanjem	 agoniste/antagoniste,	 kao	 i	 interakcije	 liganada	 sa	 ključnim	
aminokiselinama,	 odgovornim	 za	 vezivanje.	 Pomoću	 trajektorije	 iz	 MD	 simulacije	
izvučeni	 su	 modeli,	 3D	 strukture	 5‐HT2A	 receptora	 u	 njegovom	 aktivnom	 (agonist‐
vezujućem)	i	inaktivnom	(antagonist‐vezujućem)	stanju.		 
Na	osnovu	ovih	in	silico	rezultata	moguće	je	zaključiti	da	li	je	jedinjenje	agonista	
ili	antagonista.	Formirani	modeli	će	dalje	biti	korišćeni	za	ligand‐based	i	structure‐based	
virtualni	skrining	i	racionalni	dizajn	novih	5‐HT2A	liganada.		
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The	serotonin	5‐HT2A	receptors	have	shown	a	wide	range	of	clinical	implications	
since	 they	 are	 involved	 in	 various	 physiological	 and	 pathophysiological	 processes.	
Structurally	 diverse	 ligands	 (agonists,	 antagonists,	 and	 inverse	 agonists)	 can	 lead	 to	
different	biological	responses,	by	provoking	different	conformational	changes	of	these	
receptors.	
To	 behave	 like	 an	 agonist/antagonist	 the	 molecule	 should	 have	 a	 set	 of	
functional	groups	and	specific	interactions	with	certain	amino	acids	in	the	binding	site.	
Understanding	 and	 explaining	 dissimilarities	 in	 agonist/antagonist	 structure	 and	
receptor	binding	would	be	beneficial	for	future	rational	drug	design.	
To	understand	structural	differences	in	pharmacophores	as	well	as	the	binding	
kinetics	 of	 agonists	 and	 antagonists,	 we	 have	 combined	 ligand‐based	 and	 structure‐
based	 approaches.	 3D‐quantitative	 structure‐activity	 relationship	 (3D‐QSAR)	 studies	
were	performed	on	a	series	of	79	agonists	and	90	antagonists.	Simultaneously,	we	run	
four	molecular	dynamics	(MD)	simulations:	5‐HT2A	in	complex	with	agonists	(serotonin,	
lorcaserin),	and	antagonists	(clozapine	and	ziprasidone).			
Obtained	 statistical	 and	 validation	 parameters	 for	 agonists	 and	 antagonists	
model	 indicated	 the	 reliability	 and	good	predictive	potential	 of	 the	3D‐QSAR	models.	
The	 most	 influential	 variables	 of	 selected	 models	 gave	 us	 the	 insight	 into	 major	
structural	 dissimilarities	 between	 them.	 Results	 of	 MD	 simulation	 revealed	 major	
differences	in	conformational	changes	caused	by	agonist/antagonist	binding,	as	well	as	
ligand	interactions	with	the	key	amino	acids,	responsible	 for	them.	Additionally,	 from	
MD	simulation	trajectory,	we	have	extracted	3D	structure	models	of	5‐HT2A	in	its	active	
(agonist‐bound)	and	inactive	(antagonist‐bound)	state.			
Using	 these	 finding	 we	 will	 be	 able	 to	 discriminate	 whether	 a	 compound	 is	
agonist	 or	 antagonist,	 in	 silico.	 Furthermore,	 models	 that	 we	 have	 generated	will	 be	
further	used	for	 ligand‐based	and	structure‐based	virtual	screening	and	rational	drug	
design	of	novel	5‐HT2A	ligands.			
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U	velikom	broju	 studija	pokazana	 je	 antitumorska	aktivnost	prirodnih	 izomera	
vitamina	E,	a	naročito	njihovih	polusintetskih	derivata.	Cilj	ove	studije	je	bio	ispitivanje	
citotoksične	 aktivnosti	 estara	 α‐tokoferola	 sa	 aminokiselinama	 lizinom,	 prolinom,	
glutaminom,	asparaginom	i	estara	γ‐tokotrienola	sa	lizinom,	prolinom	i	glutaminom	na	
MCF7	 i	 MDA‐MB	 231	 ćelijskim	 linijama	 tumora	 dojke	 i	 A549	 ćelijskoj	 liniji	 tumora	
pluća.	 Sve	 ćelijske	 linije	 tretirane	 su	 koncentracijama	 ispitivanih	 jedinjenja	 u	 opsegu	
0,62‐50	 µM	 u	 toku	 48	 sati.	 Preživljavanje	 ćelija	 nakon	 tretmana	 ispitivanim	
jedinjenjima	 je	 određeno	MTT‐testom.	Najveći	 uticaj	 na	preživljavanje	malignih	 ćelija	
su	 imali	 α‐tokoferil	 lizin,	 α‐tokoferil	 asparagin	 u	 formi	 nitrila	 i	 γ‐tokotrienil	 lizin.	 α‐
Tokoferil	lizin	je	ispoljio	snažnu	antitumorsku	aktivnost	na	A549	(IC50=10,6	µM)	i	MCF7	
(IC50=8,6	µM)	ćelijama,	dok	je	γ‐tokotrienil	lizin	je	jedini	od	ispitivanih	jedinjenja	koji	je	
ispoljio	aktivnost	na	sve	tri	maligne	ćelijske	linije,	sa	IC50	vrednostima	20,6	µM	(MCF7),	
28,6	µM	(MDA‐MB‐231)	i	19	µM	(A549).	Asparaginski	estar	α‐tokoferola	u	formi	nitrila	
je	je	doveo	do	snažne	inhibicije	preživljavanja	MDA‐MB‐231	ćelija	(IC50=9,2	µM)	koje	se	
odlikuju	 višestrukom	 rezistencijom	na	 lekove	 koji	 se	 koriste	 u	 terapiji	 tumora	 dojke.	
Ispitivana	 jedinjenja	 nisu	 ispoljila	 toksičnost	 ka	MRC‐5	 zdravoj	 ćelijskoj	 liniji	 fetalnih	
fibroblasta	pluća.	
Zahvaljujući	pokazanoj	in	vitro	citotoksičnoj	aktivnosti	i	selektivnosti	za	maligne	
ćelije,	aminokiselinski	estri	α‐tokoferola	i	γ‐tokotrienola	predstavljaju	dobre	kandidate	
za	buduća	in	vivo	ispitivanja.	
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In	 recent	 studies,	 the	 antitumor	 activity	 of	 vitamin	 E	 derivatives	 has	 been	
demonstrated.	 The	 aim	 of	 this	 study	 was	 to	 investigate	 the	 cytotoxic	 activity	 of	 α‐
tocopherol	 esters	 with	 amino	 acids	 lysine,	 proline,	 glutamine,	 asparagine	 and	 γ‐
tocotrienol	esters	with	lysine,	proline	and	glutamine	on	MCF7	and	MDA‐MB	231	breast	
cancer	 cell	 lines	 and	 A549	 lung	 cancer	 cell	 line.	 All	 cell	 lines	 were	 treated	 with	
concentrations	 of	 the	 test	 compounds	 in	 the	 range	 of	 0.62‐50	 μM	 for	 48	 hours.	 Cell	
survival	after	treatment	with	the	investigated	compounds	was	determined	by	MTT	test.	
The	greatest	 influence	on	 the	 survival	of	malignant	 cells	was	observed	with	α‐
tocopheryl	 lysine,	 α‐tocopheryl	 asparagine	 in	 the	 form	 of	 nitrile	 and	 γ‐tocotrienyl	
lysine.	α‐Tocopheryl	lysine	exhibited	strong	cytotoxic	activity	on	A549	(IC50	=	10.6	μM)	
and	MCF7	 (IC50	 =	 8.6	 μM)	 cells,	while	 γ‐tocotrienyl	 lysine	 is	 the	 only	 compound	 that	
exhibited	 activity	 on	 all	 three	 cancer	 cell	 lines,	 with	 IC50	 values	 of	 20.6	 μM	 (MCF7),	
28.6μM	(MDA‐MB‐231)	and	19	μM	(A549).	The	α‐tocopheryl	asparagine	nitrile	led	to	a	
strong	 inhibition	 of	 the	 survival	 of	 MDA‐MB‐231	 cells	 (IC50	 =9.2	 μM)	 that	 are	
characterized	by	multiple	resistance	 to	drugs	used	 for	 treatment	of	breast	cancer.	All	
investigated	compounds	did	not	exhibit	 toxicity	to	normal	MRC‐5	cell	 line	of	 the	 fetal	
fibroblasts	of	the	lungs.	
Based	on	the	shown	 in	vitro	cytotoxic	activity	and	selectivity	for	tumor	cells,	α‐
tocopherol	 and	 γ‐tocotrienol	 amino	 acid	 esters	 represent	 promising	 candidates	 for	
future	in	vivo	studies.	
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	Parabeni	 su	 supstance	 koje	 se	 u	 farmaciji	 koriste	 kao	 konzervansi.	 Kako	 je	
dokazano	njihovo	estrogensko	delovanje,	kontrola	njihove	upotrebe	dobija	na	značaju.	
Metilparaben	i	propilparaben	su	supstance	slične	strukture	 i	polarnosti,	pa	 je	njihovo	
određivanje	 HPLC	metodom	 zahtevno.	 Prisustvo	 ekscipijenasa	 i	 aktivnih	 supstanci	 u	
formulacijama	 dodatno	 otežava	 određivanje	 parabena.	 Cilj	 ovog	 rada	 je	 bila	
optimizacija	HPLC	metode	za	određivanje	metilparabena	i	propilparabena	iz	hidrogela.	
Rastvori	standardnih	supstanci	i	pripremljeni	uzorci	su	podvrgnuti	HPLC	analizi	
na	Zorbax	Eclipse	Plus	C8	(3,0x150mm,	3,5mm)	i	Zorbax	Eclipse	Plus	C18	(3,0x150mm,	
3,5mm)	kolonama.	Kao	mobilna	 faza.	 ispitivana	 je	 smeša	metanola	 i	 fosfatnog	pufera	
(pH=2,5)	 i	 smeša	 metanola	 i	 vode	 u	 zapreminskim	 odnosima	 50:50,	 60:40,	 70:30,	
80:20,	90:10	kao	 i	100%	metanola.	 Ispitivan	 i	gradijentni	režim	rada.	Temperatura	 je	
održavana	na	konstantnih	35Ԩ,	a	detekcija	 je	vršena	u	UV	oblasti	na	254	nm.	Brzina	
protoka	mobilne	 faze	 je	 ispitivana	 u	 rasponu	 od	 0,3	 do	 0,8	 ml/min.	 Upoređivani	 su	
simetrija	 i	 širina	pikova,	 rezolucija,	 retenciona	 vremena,	 selektivnost	 i	 broj	 teorijskih	
platoa	za	odabrane	hromatografske	uslove.	
Najbolji	izgled	pikova	(simetrija	i	širina),	kao	i	rezolucija	i	broj	teorijskih	platoa,	
dobijeni	 su	 korišćenjem	kolone	 Zorbax	Eclipse	 Plus	C18,	mobilne	 faze	 procentualnog	
sastava	metanola	 i	 fosfatnog	 pufera	 (pH=2,5)	 70	 prema	 30	 i	 brzine	 protoka	mobilne	
faze	0,5	ml/min.	Gradijentni	režim	rada	se	pokazao	dobrim	za	analizu	smeše	standarda	
metilparabena	 i	 propilparabena,	 međutim	 kod	 realnih	 uzoraka	 nisu	 dobijeni	 bolji	
rezultati	 u	 odnosu	 na	 izokratni	 režim.	 Prisustvo	 fosfatnog	 pufera	 u	 mobilnoj	 fazi	
značajno	povećava	kvalitet	hromatograma.	
S	 obzirom	 na	 malu	 razliku	 u	 hemijskoj	 strukturi	 i	 polarnosti,	 HPLC	 analiza	
parabena	 iz	 farmaceutskih	 uzoraka	 predstavlja	 izazov.	 U	 radu	 smo	 uspešno	
optimizovali	HPLC	metodu	za	simultano	određivanje	metilparabena	i	propilparabena	iz	
uzoraka	hidrogela.	
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Parabens	 are	 used	 as	 preservatives.	 Since	 their	 estrogenic	 activity	 has	 been	
demonstrated,	 control	 over	 their	 use	 is	 gaining	 in	 importance.	 Methylparaben	 and	
propylparaben	 are	 of	 similar	 structure	 and	 polarity,	 so	 their	 HPLC	 determination	 is	
difficult.	The	presence	of	interfering	substances	in	formulations	further	complicates	the	
determination.	The	aim	of	this	paper	was	optimization	of	the	HPLC	conditions	for	the	
determination	of	methylparaben	and	propylparaben	from	hydrogels.	
Standard	substances	and	prepared	samples	were	subjected	to	HPLC	analysis	on	
Zorbax	Eclipse	Plus	C8	(3.0x150mm,	3.5mm)	and	Zorbax	Eclipse	Plus	C18	(3.0x150mm,	
3.5mm)	 columns.	 As	 a	 mobile	 phase	 mixtures	 of	 methanol	 and	 phosphate	 buffer	
(pH=2.5)	and	mixtures	of	methanol	and	water	(50:50,	60:40,	70:30,	80:20,	90:10,	100:0,	
respectively)	were	investigated.	Gradient	elution	was	also	examined.	The	temperature	
was	kept	at	35°C	and	the	detection	was	carried	out	at	254	nm.	The	flow	rate	was	tested	
in	 the	 range	 of	 0.3	 to	 0.8	ml/min.	 The	 symmetry	 and	width	 of	 the	 peaks,	 resolution,	
retention	time,	selectivity	and	the	number	of	theoretical	plates	were	compared.	
The	best	peak	parameters,	resolution	and	the	number	of	theoretical	plates	were	
obtained	using	Zorbax	Eclipse	Plus	C18	column,	a	mixture	of	methanol	and	phosphate	
buffer	 (pH=2.5)	 in	 70:30	 volume	 ratio	 and	 the	 flow	 rate	 of	 0.5	ml/min.	 The	 gradient	
elution	was	efficient	for	the	analysis	of	standards,	however,	it	was	not	adequate	for	the	
analysis	of	the	samples.	The	phosphate	buffer	significantly	increased	the	quality	of	the	
chromatograms.	
Considering	 the	 small	 difference	 in	 chemical	 structure	 and	 polarity,	 HPLC	
analysis	 of	 the	 parabens	 from	 pharmaceutical	 samples	 is	 a	 challenge.	 In	 this	 paper,	
HPLC	conditions	for	simultaneous	determination	of	methylparaben	and	propylparaben	
from	hydrogels	were	successfully	optimized.	
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Na	kvalitet	farmaceutskih	supstanci	izuzetno	značajan	uticaj	može	imati	količina	
prisutnih	neorganskih	nečistoća	naročito	 što	neke	od	njih	 (npr.	nitrati	 i	 nitriti)	mogu	
biti	 veoma	 reaktivne.	 Cilj	 ovog	 rada	 bio	 je	 razvoj	 pouzdane,	 robusne,	 selektivne	 i	
osetljive	 HPLC	 metode	 za	 određivanje	 sadržaja	 neorganskih	 nitrata	 kao	 nečistoća	 u	
tabletama	izosorbid‐mononitrata	primenom	AQbD	pristupa.	
Uticaj	 CMPs	 (sadržaj	 metanola	 u	 mobilnoj	 fazi,	 koncentracija	 CH3COONH4	 u	
vodenoj	 fazi,	 temperatura	kolone)	na	 odabrane	CMAs	 (retencioni	 faktor	neorganskog	
nitrata,	visina	pika	i	broj	teoretskih	platoa)	ispitan	je	primenom	Boks‐Benken	dizajna.	
Za	 definisanje	 Design	 Space‐a	 (DS),	 unutar	 koga	 je	 verovatnoća	 dostizanja	 željenih	
performansi	 metode	 π≥95%,	 primenjene	 su	 Monte	 Karlo	 simulacije.	 Zbog	 prisustva	
neorganskih	nitrata	u	placebu,	što	je	potvrđeno	limit	testom	za	identifikaciju	nitrata	u	
vodi	 (EP	 9)	 i	 HPLC	 analizom	 sa	 CAD	 detekcijom,	 definisana	 je	 radna	 koncentracija	
rastvora	tako	da	nivo	nitrata	u	placebu	bude	ispod	limita	detekcije.	 Ispitivani	rastvori	
su	 filtrirani	 kroz	 hidrofilne	 PTFE	 špric	 filtre,	 a	 eksperimenti	 su	 izvedeni	 na	 koloni	
Nucleodur®	PolarTec	150	mm×4,6	mm,	5	µm,	uz	UV	detekciju	(λ=220	nm).	
Veza	 između	 ispitivanih	 CMPs	 i	 CMAs	 opisana	 je	 kvadratnim	 matematičkim	
modelom,	 čija	 je	 validnost	 potvrđena	 statističkim	 testovima.	 Primenom	Monte	 Karlo	
simulacija	 izvršeno	 je	 propagiranje	 greške	 koja	 potiče	 od	 izračunatih	 koeficijenata	
modela	na	odabrane	odgovore,	dobijena	 je	njihova	prediktivna	distribucija	 i	definisan	
DS.	 Radna	 tačka	 je	 odabrana	 iz	 centralnog	 dela	 DS:	 mobilna	 faza	 metanol‐11	 mM	
CH3COONH4	 (32:68,	 V/V),	 pH	 vodene	 faze	 4,9;	 T=38C.	 Robusnost	 kvantitativnih	
performansi	metode	procenjena	je	Plaket‐Burmanovim	dizajnom,	a	pogodnost	metode	
za	definisanu	namenu	potvrđena	je	sprovođenjem	validacije.	
Kako	su	svi	dobijeni	rezultati	u	skladu	sa	definisanim	zahtevima,	potvrđeno	je	da	
je	 razvijena	metoda	 pouzdana	 i	 pogodna	 za	 rutinsku	 kontrolu	 neorganskih	 nitrata	 u	
izosorbid‐mononitrat	tabletama.	
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The	quality	of	pharmaceutical	substances	can	significantly	be	affected	by	present	
inorganic	 impurities,	 especially	 if	 these	are	highly	 reactive	 (e.g.	nitrates	and	nitrites).	
The	aim	of	present	study	was	development	of	 reliable,	 robust,	 selective	and	sensitive	
analytical	 method	 for	 inorganic	 nitrate	 impurity	 assay	 in	 isosorbide‐mononitrate	
tablets	with	the	aid	of	AQbD	approach.	
The	 influence	 of	 CMPs	 (methanol	 content	 in	 mobile	 phase,	 concentration	 of	
CH3COONH4	 in	 water	 phase,	 column	 temperature)	 on	 the	 set	 of	 selected	 CMAs	
(retention	factor	of	inorganic	nitrate	impurity,	peak	height,	number	of	theoretical	plate)	
was	 studied	 by	 Box‐Behnken	 design.	 Design	 space	 (DS)	was	 defined	 by	Monte	 Carlo	
simulations	as	a	zone	where	CMAs	fulfill	predefined	acceptance	limits	with	a	high	level	
of	probability	π≥95%.	Due	to	the	inorganic	nitrates	presence	in	placebo,	confirmed	by	
the	 nitrate	 limit	 test	 (EP	 9)	 and	 HPLC	 analysis	 with	 CAD	 detection,	 the	 working	
solutions	 concentration	 was	 adjusted	 so	 that	 the	 placebo	 nitrate	 level	 is	 below	
detection	 limit.	 Test	 solutions	were	 filtered	 through	 hydrophilic	 PTFE	 syringe	 filters,	
and	 the	 experiments	 were	 performed	 on	 Nucleodur®	 PolarTec	 column	 150	 mm×4.6	
mm,	5	μm,	with	UV	detection	(λ=220	nm).	
Relationships	 between	 CMPs	 and	 CMAs	 were	 described	 by	 quadratic	
mathematical	 models,	 their	 validity	 confirmed	 statistically.	 Monte	 Carlo	 simulations	
were	used	to	propagate	the	error	originating	from	the	calculated	model	coefficients	to	
selected	 responses	 in	 order	 to	 obtain	 their	 predictive	 distribution	 and	 to	 define	 DS.	
Working	point	was	selected	from	the	central	part	of	DS:	mobile	phase	methanol–11	mM	
CH3COONH4	 (32:68,	V/V),	 aqueous	phase	pH=4.9;	T=38°C.	Robustness	of	quantitative	
method	performance	was	assessed	by	Plackett‐Burman	design,	while	its	suitability	for	
intended	purpose	was	confirmed	by	validation.	
Since	 the	 obtained	 results	 comply	 with	 defined	 requirements,	 reliability	 and	
suitability	 of	 developed	 method	 for	 routine	 inorganic	 nitrate	 control	 in	 isosorbide‐
mononitrate	tablets	has	been	confirmed.	
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Žučne	 soli	 su	 prirodni	 surfaktanti,	 koji	 imaju	 fiziološku	 ulogu	 u	 emulzifikaciji	
masti	u	digestivnom	lumenu.	 Ispoljavaju	promotornu	aktivnost	u	transportu	različitih	
lekova	 kroz	 biološke	 membrane,	 čime	 povećavaju	 njihovu	 bioraspoloživost.	 U	 ovom	
radu	 je	 ispitana	 micelizacija	 binarnih	 smeša	 žučnih	 soli	 natrijum‐deoksiholata	 i	
natrijum‐hiodeoksiholata,	 sa	 aspekta	 termodinamičke	 stabilnosti	 njihovih	 mešovitih	
micela.	
Napravljeni	su	rastvori	smeša	natrijum‐deoksiholata	i	natrijum‐hiodeoksiholata	
u	različitim	molskim	odnosima	(9:1,	8:2,	7:3,	6:4,	5:5,	4:6,	3:7,	2:8,	1:9),	pri	čemu	je	za	
izradu	 svih	 rastvora	 korišćena	 dejonizovana	 voda	 zasićena	 pirenom,	 a	 jonska	 jačina	
rastvora	podešena	 je	na	300	mM	natrijum‐hloridom.	Kritične	micelarne	koncentracije	
rastvora	 surfaktanata	 određivane	 su	 spektrofluorimetrijski,	 praćenjem	 zavisnosti	
intenziteta	 prve	 i	 treće	 emisione	 trake	 pirena,	 u	 odnosu	 na	 ukupnu	 koncentraciju	
surfaktanata,	na	temperaturama	od	10°C,	25°C,	35°C	i	50°C.	
Eksperimentalno	određene	vrednosti	kritičnih	micelarnih	koncentracija	binarnih	
mešovitih	 micela	 natrijum‐deoksiholata	 i	 natrijum‐hiodeoksiholata	 imaju	 niže	
vrednosti	 od	 idealnih	 kritičnih	 micelarnih	 koncentracija,	 izračunatih	 po	 Clint‐u,	 što	
ukazuje	 na	 postojanje	 interakcija	 između	 različitih	 komponenti	 mešovitih	 micela.	
Koeficijent	 interakcije	 i	 dodatna	 Gibbs‐ova	 energija,	 određeni	 na	 osnovu	 teorije	
regularnih	 smeša,	 imaju	negativne	 vrednosti	 na	 svim	 ispitivanim	 temperaturama,	 što	
ukazuje	na	sinergističke	interakcije	između	različitih	komponenti	u	micelama,	odnosno	
realne	mešovite	micele	su	termodinamički	stabilnije	od	idealnih	mešovitih	micela.	
Ispitivane	 žučne	 soli	 u	 binarnoj	 smeši	 stupaju	 u	 međusobne	 inerakcije	 koje	
favorizuju	nastanak	micela	u	vodenom	rastvoru,	što	za	posledicu	ima	sniženje	vrednosti	
kritičnih	micelarnih	 koncentracija	 i	 termodinamičku	 stabilizaciju	mešovitih	micela.	 S	
povećanjem	 temperature	 vrednosti	 kritičnih	 micelarnih	 koncentracija	 rastu,	 što	 se	
objašnjava	 povećanom	 pokretljivošću	 gradivnih	 jedinica	 micela	 na	 višim	
temperaturama.	
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Bile	salts	are	natural	surfactants	and	have	a	physiological	role	in	emulsification	
of	fats	in	digestive	lumen.	They	promote	transport	of	various	drugs	through	biological	
membranes,	 which	 results	 in	 the	 enhanced	 drug	 bioavailability.	 In	 this	 work,	 the	
micellization	 of	 the	 binary	 mixture	 of	 sodium‐deoxycholate	 and	 sodium‐
hyodeoxycholate	 is	 examined,	 from	 the	 aspect	 of	 thermodynamic	 stability	 of	 their	
mixed	micelles.	
The	 solutions	 of	 the	 binary	 mixtures	 of	 sodium‐deoxycholate	 and	 sodium‐
hyodeoxycholate	in	different	molar	rations	(9:1,	8:2,	7:3,	6:4,	5:5,	4:6,	3:7,	2:8,	1:9)	are	
prepared	with	 deionized	water,	 saturated	with	 pyrene,	 and	 the	 ionic	 strength	 of	 the	
solutions	is	adjusted	with	300	mM	sodium‐chloride.	Critical	micellar	concentrations	of	
these	mixtures	are	determined	spectrofluorometrically,	by	monitoring	the	intensities	of	
the	 first	 and	 the	 third	 emission	 bands	 in	 relation	 to	 the	 total	 concentration	 of	
surfactants,	at	different	temperatures:	10°C,	25°C,	35°C	and	50°C.	
Experimentally	determined	critical	micellar	concentrations	of	 the	binary	mixed	
micelles	of	sodium‐deoxycholate	and	sodium‐hyodeoxycholate	are	lower	than	the	ideal	
critical	 micellar	 concentrations,	 calculated	 according	 to	 Clint,	 which	 indicates	 the	
existence	of	interactions	between	the	different	components	of	the	mixed	micelles.	The	
coefficient	 of	 interaction	 and	 the	 excess	 Gibbs	 energy,	 determined	 using	 the	 regular	
solution	 theory,	 have	 negative	 values	 at	 all	 temperatures,	 indicating	 synergistic	
interactions	 between	 the	 different	 components	 in	 micelles,	 that	 is,	 the	 real	 mixed	
micelles	are	thermodynamically	more	stable	than	the	ideal	mixed	micelles.	
The	examined	bile	salts	in	aqueous	solution	are	involved	in	the	interactions	that	
favour	the	formation	of	micelles,	which	results	in	the	decrease	of	the	values	of	critical	
micellar	concentrations	and	the	thermodynamic	stabilization	of	the	mixed	micelles.	By	
increasing	 the	 temperature,	 the	 values	 of	 critical	 micellar	 concentrations	 increase,	
which	 is	 explained	 by	 greater	 mobility	 of	 the	 micelle's	 building	 units	 at	 higher	
temperatures.	
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Moksifloksacin‐hidrohlorid	u	strukturi	poseduje	dva	hiralna	centra,	i	od	moguća	
četiri	 izomerna	 oblika	 farmakološku	 aktivnost	 poseduje	 jedino	 (S,S)‐izomer,	 dok	 se	
ostali	 izomeri	 smatraju	 potencijalnim	 nečistoćama.	 Cilj	 ovog	 rada	 bio	 je	 ispitivanje	
uslova	 za	 razdvajanje	 enantiomernog	para,	moksifloksacina	 i	 njegovog	 (R,R)‐izomera,	
na	ciklodekstrinskom	tipu	hiralne	stacionarne	faze.	
Hromatografska	 analiza	 je	 izvedena	 na	 Dionex	 UltiMate	 3000	 sistemu,	
upotrebom	 Chiral	 CD‐Ph	 kolone	 (4,6x250mm,	 5µm).	 Mobilna	 faza	 je	 pripremana	
mešanjem	 acetonitrila	 i	 vodenog	 rastvora	 pufera	 trietilamonijum‐acetata.	 Protok	
mobilne	faze	bio	je	1	mL	min‐1,	talasna	dužina	detekcije	293	nm,	volumen	injektovanja	
10	 µL.	 Skrining	 uslova	 za	 razdvajanje	 enantiomera	 moksifloksacina	 i	 (R,R)‐izomera	
sproveden	 je	 variranjem	 sadržaja	 acetonitrila	 u	 mobilnoj	 fazi	 (32,5‐47,5%	 V/V),	
sadržaja	 trietilamina	 (0,5‐1,5%	 V/V),	 pH	 vrednosti	 vodene	 faze	 (3,5‐4,5	 podešena	
glacijalnom	 sirćetnom	 kiselinom)	 i	 temperature	 kolone	 (20‐30°C)	 prema	
eksperimentalnom	 planu	 formiranom	 upotrebom	 24	 Punog	 faktorskog	 dizajna.	 Kao	
odgovori	 sistema	praćeni	 su	 faktor	 rezolucije,	 faktor	 enantioselektivnosti	 i	 asimetrija	
pikova.	 U	 programu	 Design‐Expert®	 7.0.0	 izvršena	 je	 grafička	 obrada	 dobijenih	
rezultata	korišćenjem	half‐normal	probability	grafikona	i	Pareto	dijagrama.	
Kolona	 sa	 hiralnim	 selektorom	 fenilkarbamat	 β‐ciklodekstrinom,	 na	 kojoj	 je	
sprovedeno	 ispitivanje,	 pokazala	 je	 stereoselektivno	 molekulsko	 prepoznavanje	
enantiomernog	para.	Tokom	eksperimentalnog	rada	zapaženo	je	da	povećanje	sadržaja	
trietilamina	utiče	na	parametre	razdvajanja,	dovodeći	do	smanjenja	faktora	rezolucije	i	
enantioselektivnosti.	 Primećeno	 je	 da	 promena	 sadržaja	 acetonitrila	 dovodi	 do	
smanjenja	 faktora	 rezolucije,	 dok	 istovremeno	 dolazi	 do	 poboljšanja	 asimetrije	 pika	
(R,R)‐izomera	 i	 povećanja	 faktora	 enantioselektivnosti.	 Grafičkom	 obradom	 rezultata	
potvrđen	 je	 značajan	uticaj	 svih	 ispitivanih	 faktora	na	posmatrane	odgovore	 sistema.	
Daljim	ispitivanjem	dodatno	je	uočeno	da	trietilamin	i	pH	vrednost	vodene	faze	imaju	
različit	 uticaj	 na	 asimetriju	 pikova.	 Pored	 toga,	 na	 asimetriju	 (R,R)‐izomera	 i	 faktor	
rezolucije	značajan	uticaj	ima	i	interakcija	ova	dva	faktora.		
Tokom	 skrininga	 zapaženi	 značajni	 uticaji	 ispitivanih	 faktora	 i	 njihovih	
interakcija	 na	 odabrane	 odgovore	 sistema,	 ukazuju	 na	 potrebu	 detaljnijih	 ispitivanja	
posmatranih	faktora	u	fazi	optimizacije.		
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Moxifloxacin	hydrochloride	contains	two	chiral	centres	which	pharmacologically	
active	form	is	(S,S)‐isomer,	while	other	isomers	are	considered	as	potential	impurities.	
The	aim	of	 this	study	was	to	 investigate	separation	conditions	of	moxifloxacin	and	its	
enantiomer	(R,R)‐isomer,	using	cyclodextrin	CSP.	
Chromatographic	 analysis	 were	 performed	 on	 Dionex	 UltiMate	 3000	 system	
using	 Chiral	 CD‐Ph	 column	 (4.6x250mm,	 5µm).	 The	 mobile	 phase	 was	 prepared	 by	
mixing	 acetonitrile	 and	 triethylammonium	 acetate	 buffer	 solution.	 The	mobile	 phase	
flow	 rate	 was	 1	 mL	 min‐1,	 detection	 wavelength	 293	 nm,	 injection	 volume	 10	 µL.	
Screening	 approach	 for	 separation	 of	 moxifloxacin	 and	 its	 (R,R)‐isomer,	 were	
monitored	 by	 variations	 of	 acetonitrile	 content	 in	 mobile	 phase	 (32.5‐47.5%	 v/v),	
content	of	triethylamine	(0.5‐1.5%	v/v),	water	phase	pH	value	(3.5‐4.5	set	with	glacial	
acetic	 acid)	 and	 column	 temperature	 (20‐30°C)	 following	 the	 experimental	 plan	
according	 to	 24	 FFD.	 Monitored	 system	 responses	 were:	 resolution	 factor,	
enantioselectivity	factor	and	assimetry	of	peaks.	Graphical	interpretation	(half‐normal	
probability	 plots,	 Pareto	 charts)	 of	 results	 was	 done	 using	 Design‐Expert®	 7.0.0	
software.		
Used	 column	with	phenylcarbamated	β‐cyclodextrin	 as	 chiral	 selector,	 showed	
enantiorecognition	of	enantiomers.	During	experimental	work	it	was	observed	that	the	
increase	 of	 triethylamine	 content	 has	 effect	 on	 separation	 parameters,	 leading	 to	
decrease	 of	 resolution	 and	 enantioselectivity	 factor.	 It	 was	 noticed	 that	 change	 of	
acetonitrile	content	leads	to	decrease	of	resolution	factor,	while	simultaneously	there	is	
an	 improvement	 in	 asymmetry	 of	 (R,R)‐isomer	 and	 increase	 in	 enantioselectivity.	
Graphical	 interpretation	 of	 results,	 confirmed	 significant	 effect	 of	 all	 investigated	
factors	 on	 system	 responses.	 Further	 investigation	 showed	 that	 triethylamine	 and	
water	 phase	 pH	 value	 have	 different	 influence	 on	 peaks	 assimetry.	 Besides	 that,	 the	
interaction	of	this	two	factors	have	significant	impact	on	assimetry	of	(R,R)‐isomer	and	
resolution.	
During	 the	 screening,	 significant	 effects	 of	 the	 investigated	 factors	 and	 their	
interactions	 on	 monitored	 system	 responses,	 indicates	 the	 need	 for	 detailed	
examination	of	this	factors	through	optimization	phase.	
 
 
401 
Arh.farm 2018;68: 401-402 FHA-P15 
 
 
ISPITIVANJE	RETENCIONIH	MEHANIZAMA	AMLODIPIN	BESILATA,	
BISOPROLOL	FUMARATA	I	NJIHOVIH	NEČISTOĆA	UPOTREBOM	TRI	
RAZLIČITE	HILIC	KOLONE	
 
Irena	Kasagić‐Vujanović1,	Biljana	Jančić‐Stojanović2,																																														
Darija	Knežević1,	Darko	Ivanović2	
	
1Katedra	za	analitiku	lijekova,	Univerzitet	u	Banjoj	Luci	‐	Medicinski	fakultet	
(Bosna	i	Hercegovina),	2Katedra	za	analitiku	lekova,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet	(Srbija)	
 
 
Mehanizmi	 razdvajanja	 u	 HILIC	 sistemu	 baziraju	 se	 na	 specifičnim	 i	
nespecifičnim	 mehanizmima,	 te	 ne	 postoji	 kvantitativan	 model	 koji	 može	 sigurno	
predvidjeti	 ponašanje	 nekog	 jedinjenja	 u	 HILIC	 metodi.	 Vremenom	 je	 zaključeno	 da	
brojne	interakcije	mogu	imati	važnu	ulogu	prilikom	razdvajanja	 ispitivanih	jedinjenja:	
raspodjela/particija,	adsorpcija	i	proces	jonske	izmjene.	HILIC	sistem	je	vrlo	specifičan,	
razdvajanje	 analita	 uvijek	 se	 vrši	 sa	 više	 različitih	 mehanizama	 koji	 su	 istovremeno	
prisutni.Cilj	ovog	rada	bio	je	da	se	odrede	mehanizmi	razdvajanja	ispitivanih	jedinjenja	
korišćenjem	particionih	i	adsorpcionih	teorijskih	modela.	
Kao	 hromatografski	 sistem	 korišćen	 je	 Agilent	 1200	 sa	 DAD	 detektorom.	
Razdvajanje	je	izvršeno	na	tri	različite	HILIC	kolone:	silika,	amino	i	diolna,	s	mobilnom	
fazom	 sastava	 ACN–50	 mmol	 L‐1	 vodeni	 rastvor	 pufera	 (pH	 4,0	 podešena	 sa	
koncentrovanom	 sirćetnom	 kiselinom),	 u	 odnosu	 koji	 je	 varirao	 od	 84:16	 do	 96:4	
(V/V).	UV	detekcija	vršena	je	na	230	nm,	zapremina	injekotovanja	bila	je	20	μL,	brzina	
protoka	mobilne	faze	1	mL	min−1	i	temperatura	kolone	30◦C.	
Izračunati	 su	 regresioni	 koeficijenti	 particionih	 i	 adsorpcionih	 modela	 i	
odgovarajući	 koeficijenti	 determinacije	 (R2).	 Veće	 R2	 vrijednosti	 imali	 su	 particioni	
modeli	 za	 sva	 ispitivana	 jedinjenja	 na	 amino	 koloni	 –	 bilo	 je	 neophodno	 obezbjediti	
veću	 koncentraciju	 soli	 pufera	 (CH3COO‐),	 te	 na	 taj	 način	 suzbiti	 elektrostatsko	
odbijanje	ispitivanjih	jedinjenja.	Veće	R2	vrijednosti	imali	su	adsorpcioni	modeli	za	sva	
ispitivana	 jedinjenja	 na	 silika	 i	 diolnoj	 koloni.	 Na	 sve	 tri	 kolone	 zaključeno	 je	 da	 sa	
povećavanjem	 sadržaja	 acetonitrila	 u	mobilnoj	 fazi	 produžava	 se	 retenciono	 vrijeme	
svih	 ispitivanih	 jedinjenja,	usljed	smanjenja	njene	eluacione	moći.	Zaključeno	 je	da	se	
na	amino	koloni	retencioni	mehanizmi	svih	 ispitivanih	 jedinjenja	provode	postupkom	
razdvajanja/particije,	dok	na	diolnoj	i	silika	koloni	mehanizmom	adsorpcije.	
 
 
 
402 
 
 
 
INVESTIGATION	OF	THE	RETENTION	MECHANISMS	OF	AMLODIPINE	
BESYLATE,	BISOPROLOL	FUMARATE	AND	THEIR	IMPURITIES	ON	
THREE	DIFFERENT	HILIC	COLUMNS	
 
Irena	Kasagić‐Vujanović1,	Biljana	Jančić‐Stojanović2,																																															
Darija	Knežević1,	Darko	Ivanović2	
 
1Department	of	Drug	Analysis,University	of	Banja	Luka	‐	Faculty	of	Medicine	
(Bosnia	and	Hercegovina),	2Department	of	Drug	Analysis,	University	or	
Belgrade	‐	Faculty	of	Pharmacy	(Serbia)	
 
 
Mechanisms	 of	 separation	 in	 HILIC	 are	 based	 on	 specific	 and	 non‐specific	
mechanisms.	There	 is	no	quantitative	model	 that	 can	safely	predict	 the	behavior	of	 a	
compound	 in	HILIC	method.	 It	was	concluded	that	many	 interactions	can	have	a	very	
important	 role	 during	 separation:	 partition,	 adsorption	 and	 process	 of	 ion	 exchange.	
HILIC	 system	 is	 specific,	 separation	 is	 simultaneously	 done	 by	 multiple	
mechanisms.The	aim	of	 this	artical	was	 to	determine	retention	mechanisms	of	 tested	
compounds	using	partitioning	and	adsorption	retention	theoretical	models.	
It's	used	chromatographic	system	Agilent	1200–DAD	detector.	Separations	were	
performed	under	HILIC	mode	on	three	different	columns:	silica,	amino	and	diol.	Mobile	
Phase:	ACN–50	mmol	 L‐1	 aqueous	buffer	 solution	mixture	 (pH	4.0	was	 adjusted	with	
glacial	 acetic	acid)	 in	 ratio	 from	84:16	 to	96:4	 (V/V).	UV	detection	was	performed	at	
230	nm,	injection	volume	20	μL,	flow	rate	1	mL	min−1,	column	temperature	30C.	
Calculated	 the	 regression	 coefficients	 of	 partitioning	 and	 adsorption	 retention	
models	 and	 corresponding	 coefficient	 of	 determination	 (R2).	 Higher	 values	 of	 R2	 had	
partitioning	models	for	all	compounds	at	amino	column	–	it	was	necessary	to	provide	a	
higher	 concentration	 of	 buffer	 salt	 (CH3COO‐)	 and	 to	 prevent	 the	 process	 of	
electrostatic	 repulsion	 with	 tested	 compounds.	 The	 higher	 value	 R2	 had	 adsorption	
models	for	all	compounds	at	silica	and	diol	column.	On	all	three	columns,	it	was	shown	
that	with	 increasing	acetonitrile	content	 in	mobile	phase,	 the	retention	time	of	 tested	
compounds	extends,	due	to	decline	of	its	eluting	power.It	was	concluded	that	on	amino	
column,	 retention	 mechanisms	 of	 all	 tested	 compounds	 were	 carried	 out	 by	
partitioning	process,	while	on	diol	and	silica	column,	retention	mechanisms	are	taking	
place	by	adsorption	process,	respectively.		
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Quality	 by	 Design	 (QbD)	 koncept	 je	 naučno	 zasnovan	 pristup	 koji	 omogućava	
definisanje	 prostora	 dizajna	 (DS)	 kao	 robusnog	 regiona	 u	 toku	 razvoja	 analitičke	
metode.	Cilj	ovog	rada	bio	 je	da	se	primjenom	QbD	koncepta	razvije	HILIC	metoda	za	
kontrolu	kvaliteta	tableta	sa	amitriptilinom.	
Program	MODDE®	Pro	12.0.V.	(Umetrics	Sartorius‐Stedim,	Švedska)	korišćen	 je	
za	kreiranje	plana	eksperimenta,	statističku	obradu	rezultata,	 te	za	kreiranje	prostora	
znanja	 i	 prostora	 dizajna.	 Kao	 tečni	 hromatogram	 korišćen	 je	 Agilent	 1200	 sa	 DAD	
detektorom,	 kolona	 ZORBAX‐NH2	 (250	 mm	 x	 4,6	 mm,	 5	 μm	 veličina	 čestica),	
mobilnafaza:	 acetonitril–60	 mM	 rastvor	 amonijum	 acetata	 (pH	 4,5	 podešena	
koncentrovanom	 sirćetnom	kiselinom)	 u	 odnosu	 92,5:7,5	 (V/V).	 Temperatura	 kolone	
30	°C,	protok	mobilne	faze	1	mL	min‐1,	talasna	dužina	određivanja	254	nm.	
Kroz	nekoliko	dobro	definisanih	koraka,	QbD	koncept	korišćen	je	za	razvoj	prve	
HILIC	metode	za	analizu	amitriptilina	i	njegovih	nečistoća.	S	ciljem	da	se	postigne	dobro	
razdvajanje	 spitivanih	 jedinjenja	 sa	 što	 kraćim	 vremenom	 trajanja	 analize,	 za	 proces	
optimizacije	 korišćen	 je	 Box‐Behnken	 dizajn,	 a	 kao	 kritični	 parametri	 korišćeni	 su:	
sadržaj	 acetonitrila	 u	 mobilnoj	 fazi,	 pH	 vrijednost	 vodenog	 rastvora	 pufera	 i	
koncentracija	 amonijum‐acetata.	 Procjena	 robusnosti	 metode	 izvršena	 je	 upotrebom	
frakcionog	faktorskog	dizajna	(FFD	24‐1),	a	zatim	su	ispitani	i	ostali	parametri	validacije	
metode:	selektivnost,	linearnost,	tačnost,	preciznost	i	određeni	su	limit	detekcije	(LOD)	
i	limit	kvantifikacije	(LOQ).	
Upotrebom	 QbD	 koncepta	 razvijena	 je	 i	 validirana	 metoda	 za	 određivanje	
amitriptilin	hidrohlorida	i	njegovih	nečistoća	A,	B,	C	i	F	u	tabletama.	Ovakav	pristup	u	
razvoju	metode	omogućio	je	ugrađivanje	kvaliteta	u	toku	procesa	razvoja	metode,	te	je	
razvijena	robusna	metoda.	Metoda	je	validirana	i	primjenjena	za	analizu	amitriptilina	i	
njegovih	nečistoća	u	tabletama.	
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A	Quality	by	Design	(QbD)	approach	 is	a	scientific	based	concept	which	can	be	
used	to	define	Design	Space	(DS)	for	analytical	methods.	The	aim	of	this	paper	was	to	
develop	the	HILIC	method	 for	 the	quality	control	of	amitriptyline	 tablets	using	a	QbD	
concept.	
MODDE®	Pro	12.0.V.	(Umetrics	Sartorius‐Stedim,	Sweden)	was	used	to	create	an	
experiment	plan,	statistical	analysis	of	results	and	constructing	a	knowledge	space	and	
design	space.	Liquid	chromatograph	Agilent	1200	series	with	DAD	detector,	ZORBAX‐
NH2	column	(250	mm	x	4.6	mm,	5	μm	particle	size),	mobile	phase:	acetonitrile‐60	mM	
aqueous	 ammonium	 acetate	 solution,	 pH	 4.5	 adjusted	 with	 concentrated	 acetic	 acid	
(92.5:7.5	V/V).	Column	temperature:	30°C,	mobile	phase	flow	1	mL	min‐1,	wavelength	
of	detection	254	nm.	
Through	 several	 well	 defined	 steps,	 a	 QbD	 concept	 was	 implemented	 for	
development	of	 the	 first	HILIC	method	 for	aminotriptiline	and	 its	 impurities	analysis.	
To	reach	the	desired	chromatographic	resolution	with	a	limited	number	of	experiments	
in	 a	 minimum	 amount	 of	 time,	 Box‐Behnken	 design	 was	 used	 to	 simultaneously	
optimize	 for	 important	 chromatographic	 parameters:	 the	 acetonitrile	 content	 in	 the	
mobile	phase,	pH	of	the	aqueous	phase	and	the	concentration	of	ammonium	acetate	in	
aqueous	 phase.	 Using	 the	 fractional	 factorial	design	 (FFD	 24‐1),	 the	 robustness	 of	 the	
method	was	estimated,	and	then	other	parameters	of	the	validation	of	the	method	were	
determined:	selectivity,	linearity,	accuracy,	precision,	LOD	and	LOQ.	
Using	the	QbD	concept,	a	HILIC	method	for	the	analysis	of	amitriptyline	and	its	
impurities	A,	B,	C	and	F	 in	 tablets	was	developed	and	validated.	This	approach	 in	 the	
development	 of	 the	 method	 has	 enabled	 the	 embedding	 of	 quality	 during	 the	
development	of	the	method	and	a	robust	method	has	been	developed.	The	method	was	
validated	and	applied	to	the	analysis	of	amitriptyline	hydrochloride	and	its	impurities	
in	tablets.	
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Telmisartan	 je	nepeptidni	antagonista	angiotenzin	 II	 receptora	koji	 se	koristi	u	
terapiji	 hipertenzije.	 Cilj	 ovog	 rada	 je	 razvoj	 i	 validacija	 nove	 RP‐HPLC	 metode	 za	
kvalitativnu	i	kvantitativnu	analizu	telmisartana	i	njegovih	nečistoća	A	i	C	u	tabletama.	
Optimalno	razdvajanje	između	ispitivanih	supstanci	sa	sličnim	pKa	vrednostima	
postignuto	 je	 pomoću	 Chromolith	 C18	 kolone	 (100	 mm	 x	 4,6	 mm,	 5	 μm	 veličina	
čestica),	na	temperaturi	od	25°C	i	uz	gradijentno	eluiranje.	Kao	eluent	A	upotrebljen	je	
0,1%	vodeni	rastvor	trifluorosirćetne	kiseline,	dok	je	kao	eluent	B	korišćen	acetonitril.	
Volumen	 injektovanja	 bio	 je	 20	 μL,	 a	 UV	 detekcija	 vršena	 je	 na	 230	 nm.	 Metoda	 je	
validirana	i	ispitani	su	sledeći	parametri	validacije:	selektivnost,	linearnost,	preciznost,	
tačnost,	limit	detekcije	(LOD)	i	limit	kvantifikacije	(LOQ).	Predložena	RP‐HPLC	metoda	
je	primenjena	za	kvalitativnu	i	kvantitativnu	analizu	telmisartana	i	nečistoća	A	i	C	u	film	
tabletama.		
Na	 retencionim	 vremenima	 koja	 odgovaraju	 telmisartanu	 i	 njegovim	
nečistoćama	 nisu	 uočene	 komponente	 koje	 interferiraju.	 Lineranost	 metode	 je	
određena	u	opsegu	koncentracija	1‐15	μg	mL‐1	 za	 telmisartan	 (r	=	0,9999),	0,12‐1,50	
μgmL‐1	 za	 nečistoću	 A	 (r	 =	 0,9998),	 odnosno	 0,11‐1,50	 μg	 mL‐1za	 nečistoću	 C	 (r	 =	
0,9997).	 Preciznost	 metode	 dokazana	 je	 na	 osnovu	 izračunatih	 RSD	 vrednosti	 za	
telmisartan	 (0,99%),	 nečistoću	 A	 (1,22%)	 i	 nečistoću	 C	 (1,37%).	 Tačnost	 metode	
potvrđena	 je	 Recovery	 vrednostima	 za	 telmisartan	 (99,8%),	 nečistoću	 A	 (99,3%)	 i	
nečistoću	C	(99,4%).	Osetljivost	metode	pokazana	je	definisanjem	LOD	i	LOQ	vrednosti	
za	nečistoće.	Rezultati	 ispitivanja	u	film	tabletama	odgovaraju	zahtevima	specifikacije,	
sadržaj	telmisartana	je	99,35%,	sadržaj	nečistoće	A	je	manji	od	LOQ,	a	nečistoće	C	manji	
od	LOD	vrednosti.		
Predložena	RP‐HPLC	metoda	pod	datim	eksperimentalnim	uslovima	predstavlja	
brz,	 precizan,	 tačan	 i	 selektivan	postupak	 za	 istovremenu	kvalitativnu	 i	 kvantitativnu	
analizu	telmisartana	i	nečistoća	u	tabletama.		
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Telmisartan	 is	 a	 non‐peptide	 angiotensin	 II	 receptor	 antagonist	 with	
antihypertensive	property.	The	aim	of	this	work	was	development	and	validation	of	a	
new	RP‐HPLC	method	 for	 qualitative	 and	 quantitative	 analysis	 of	 telmisartan	 and	 its	
impurities	A	and	C	in	tablets.			
The	optimal	separation	among	 investigated	substances	with	similar	pKa	values	
was	achieved	using	Chromolith	C18	column	(100	mm	x	4.6	mm,	5	μm	particle	size),	at	
temperature	 of	 25°C	 and	 gradient	 elution.	 As	 the	 eluent	A,	 0.1%	aqueous	 solution	 of	
trifluoroacetic	 acid	 was	 used,	 whereas	 acetonitrile	 was	 used	 as	 the	 eluent	 B.	 The	
injection	volume	was	20	μl	and	UV	detection	was	performed	at	230	nm.	The	method	
was	 validated	 in	 terms	 of	 selectivity,	 linearity,	 precision,	 accuracy,	 limit	 of	 detection	
and	 limit	of	quantification.	The	proposed	RP‐HPLC	method	was	applied	 in	qualitative	
and	quantitative	analysis	of	telmisartan	and	impurities	in	film	coating	tablets.			
At	 retention	 times	 corresponding	 to	 telmisartan	 and	 its	 impurities	 no	
interferences	were	observed.	Linearity	was	proved	in	concentration	ranges	1‐15	μg	mL‐
1for	telmisartan	(r	=	0.9999),	0.12‐1.50	μg	mL‐1	for	impurity	A	(r	=9998)	and	0.11‐1.50	
μg	mL‐1	for	impurity	C	(r	=	0.9997).	The	precision	of	the	method	was	proved	according	
to	calculated	RSD	values	 for	 telmisartan	(0.99%),	 impurity	A	(1.22%)	and	 impurity	C	
(1.37%).	The	accuracy	of	 the	method	was	confirmed	by	Recovery	values	obtained	 for	
telmisartan	(99.8%),	impurity	A	(99.3%)	and	impurity	C	(99.4%).	The	sensitivity	of	the	
method	 was	 shown	 by	 defining	 LOD	 and	 LOQ	 values	 of	 impurities.	 The	 results	 of	
analysis	of	film	coating	tablets	meet	the	requirements	of	the	specification.	The	content	
of	telmisartan	was	99.35%,	imputity	A	was	below	LOQ,	while	the	content	of	impurity	C	
was	below	LOD	value.		
The	established	RP‐HPLC	method	was	 found	 to	be	 rapid,	precise,	 accurate	and	
selective	 for	 qualitative	 and	 quantitative	 analysis	 of	 telmisartan	 and	 its	 impurities	 in	
film	coating	tablets.		
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Evolucionarno,	 biljke	 su	 razvile	 određene	 odbrambene	 sposobnosti	 kao	 što	 je	
proizvodnja	 specifičnih	 sekundarnih	 metabolita	 kako	 bi	 se	 zaštitile	 od	 insekata	 i/ili	
životinja	 koje	 se	 hrane	 njima.	 Povrh	 toga,	 tkiva	 biljaka	 sadrže	 mnoge	 vrste	
mikroorganizama	koje	se	nazivaju	endofiti.	Endofiti	su	speciϐični	za	svakog	domaćina	i	
karakteristični	 su	 za	 klimatske	 uslove	 i	 geografsku	 oblast	 u	 kojoj	 se	 biljka	 domaćin	
razvija.	 Postoje	 brojni	 izveštaji	 o	 različitim	 biološkim	 aktivnostima	 endofitnih	 gljiva.	
Odrediti	antibiotički	potencijal	endofita	Phomopsis	species	koja	raste	na	četinarima	u	
Sloveniji.	
Kultura	endofita	je	zasejana	na	agar	pločama	i	ostavljena	na	sobnoj	temperaturi	
za	 proces	 rasta,	 nakon	 čega	 je	 metanolni	 ekstrakt	 endofita	 (50%,	 v/v)	 podvrgnut	
mikrodilucijskom	 testu.	 Zapažena	 je	 značajna	 inhibicija	 rasta	 Gram	 (‐)	 bakterije	
Escherichia	 Coli.	 Ekstrakt	 je	 dodatno	 analiziran	 pomoću	 semipreparativne	 HPLC	
metode	 s	 ciljem	 otkrivanja,	 razdvajanja	 i	 sakupljanja	 frakcija	 vrhova	 pripisanih	
specifičnim	biomolekulama.	Dodatno	je	određena	njihova	hemijska	struktura	uz	pomoć	
masne	 spektroskopije	 visoke	 definicije	 (LC‐QTOF	 analiza)	 i	 spektroskopije	 nuklearne	
magnetne	rezonance.	
Dva	glavna	vrha	koja	se	eluiraju	na	retencionom	vremenu	od	3,34	i	3,89	minuta,	
pokazale	 su	 molekularne	 jone	 u	 režimu	 pozitivne	 elektrospejne	 jonizacije	 sa	 m/z	
vrednostima	od	318	i	335,	respektivno.	Njihov	identitet	je	konačno	opisan	kao	(Z)‐(Z)	‐
2‐acetoksiprop‐1‐en‐1‐il‐3‐(3‐((E)‐3,4‐dihidroksipent‐1‐en‐1‐il)‐oksiran‐2‐il)‐akrilat	 i	
(Z)‐(Z)‐2‐acetoksiprop‐1‐en‐1‐il‐3‐(3‐((E)‐4‐hidroksi‐3‐oksipent‐1‐en‐l‐il)oksiran‐2‐
il)‐akrilat).	Predložena	 jedinjenja	kao	potencijalni	terapeutski	agensi	se	mogu	koristiti	
kao	 vodeći	 molekuli	 za	 otkrivanje	 novih	 antibiotika.	 Takođe,	 kombinovane	 analitičke	
tehnike	korišćene	u	ovom	istraživanju	mogle	bi	se	koristiti	kao	analitička	platforma	za	
karakterizaciju	i	određivanje	novih	molekulskih	entiteta	u	ekstraktima	endofita.	
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Evolutionally,	 plants	 have	 developed	 certain	 defending	 capabilities	 such	 as	
producing	of	specific	 secondary	metabolites	 in	order	 to	repell	 insects	and/or	animals	
that	 are	 feeding	 on	 them.	 Moreover,	 tissues	 of	 plants	 contain	 many	 types	 of	
microorganisms	which	are	reffered	to	as	endophytes.	Endophytes	are	specific	for	each	
host	and	are	characteristic	for	the	conditions	and	geographical	area	in	which	the	host	
develops.	At	the	same	time,	there	are	numerous	reports	on	different	biological	activities	
of	endophytic	funghi.	Antibiotic	potential	of	endophyte	Phomopsis	species	growing	on	
conifers	in	Slovenia	has	been	tested.		
Crude	 matherial	 was	 sawed	 on	 agar	 plates	 and	 left	 on	 room	 temperature	 for	
growing	 process	 upon	 which	 its	 methanol	 extract	 (50%,	 v/v)	 was	 subjected	 to	
microdilution	 assay.	 Considerable	 inhibition	 of	 the	 growth	 of	 Gram(‐)	 bacteria	
Escherichia	 Coli	 was	 noticed.	 Prepared	 sample	 was	 further	 investigated	 using	
semipreparative	 HPLC	 in	 order	 to	 detect,	 separate	 and	 collect	 fractions	 of	 peaks	
attributed	to	specific	biomolecules	and	consequently	elucidate	their	chemical	structure	
with	 the	 assistance	 of	 high	 definition	 mass	 spectroscopy	 (LC‐QTOF	 analysis)	 and	
nuclear	magnetic	resonance	spectroscopy.	
Two	 major	 peaks	 which	 eluted	 at	 retention	 times	 at	 3.34	 min	 and	 3.89	 min	
showed	molecular	 ions	 in	 positive	 electrospay	 ionisation	mode	with	m/z	 values	 318	
and	335,	respectively.	Their	identity	was	finaly	characterized	as	(Z)‐(Z)‐2‐acetoxyprop‐
1‐en‐1‐yl‐3‐(3‐((E)‐3,4‐dihydroxypent‐1‐en‐1‐yl)oxiran‐2‐yl)‐acrilate	 and	 (Z)‐(Z)‐2‐
acetoxyprop‐1‐en‐1‐yl‐3‐(3‐((E)‐4‐hydroxy‐3‐oxopent‐1‐en‐1‐yl)oxiran‐2‐yl)‐acrylate).		
Beside	 proposition	 of	 presented	 compounds	 as	 potential	 therapeutic	 agents,	
these	 structures	 could	 even	 be	 used	 as	 leading	 molecules	 for	 novel	 antibiotics	
discovery.	Moreover,	 combined	 analytical	 techninques	used	 in	 this	 research	 could	be	
employed	as	analytical	plathform	for	characterization	and	determination	of	molecular	
entities	in	endophyte	extracts.	
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Forced	 degradation	 studies	 provide	 data	 to	 support	 identification	 of	 possible	
degradants,	 degradation	 path	 ways,	 intrinsic	 stability	 and	 validation	 of	 stability	
indicating	 methods.	 Generally,	 a	 trial	 and	 error	 approach	 (adopted	 to	 select	 the	
strength,	 temperature	and	 time	of	 exposure	 to	achieve	desired	degradation)	 involves	
considerable	 cost,	 time	 consumption	 and	 scientific	 expertise	 with	 high	 incidence	 of	
random	results.	The	aim	of	this	research	was	to	use	desirability	function	as	a	systematic	
approach	for	multiobjective	optimization	of	the	experimental	condition	for	conducting	
forced	degradation	on	rosuvastatin	as	model	drug.		
The	 degradation	 behavior	 of	 rosuvastatin	 was	 estimated	 based	 on	 23	 full	
factorial	 designs,	 where	 strength	 of	 HCL/NaOH/H2O2,	 temperature	 and	 time	 of	
exposure	 were	 considered	 as	 independent	 and	 %	 total	 impurities	 (determined	 by	
validated	 RP‐HPLC	 method)	 as	 dependent	 variable.	 The	 experimental	 results	 were	
evaluated	using	the	proposed	predictive	model	which	included	desirability	function	to	
find	set	of	coordinates	with	desirability	value	close	to	1.	
Statistical	 evaluation,	 using	 ANOVA,	 showed	 that	 proposed	 model	 fit	 the	 data	
well	 and	 have	 high	 predictive	 power	 for	 new	 observations.	 Selections	 of	 optimal	
conditions	were	performed	using	desirability	function,	where	targeted	degradation	was	
set	 in	 the	 range	 5‐20%	 and	%	 of	major	 unknown	 impurity	 to	 0.1	%.	 The	 predicted	
conditions	by	the	model	with	high	desirability	value	were	0,1M	HCl/25oC/45	minutes	
and	0.1	M	NaOH/25oC	/45	minutes,	respectably.	These	conditions	were	selected	in	the	
verification	study,	and	the	obtained	results	demonstrated	good	agreement	between	the	
experimental	data	and	predicted	values.	
The	 proposed	model	 presents	 an	 efficient	 and	 easily	 accomplishable	 approach	
for	 searching	 optimum	 degradation	 conditions	which	 can	 replace	 the	 trial	 and	 error	
approach,	providing	information	rich	presentation	of	results	with	less	laboratory	work.	
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	In	a	need	of	addressing	the	current	worrying	problem	of	falsified	medicines,	an	
all‐encompassing	method	that	can	be	used	for	screening	and	quantifying	components	of	
dubious	 samples	 of	medicines	 and	 detecting	 undeclared	 active	 substances	 in	 natural	
products	can	be	of	great	use.		
The	 aim	 of	 this	 work	 was	 to	 develop	 a	 fast	 and	 simple,	 generic	 HPLC‐DAD	
method	for	simultaneous	determination	of	the	most	frequently	used	active	substances	
in	 cough	 and	 cold	 preparations,	which	would	 be	 applicable	 for	 detecting	 undeclared	
ingredients	in	natural	products	for	cough	and	cold	treatment. 
The	 chromatographic	 separation	 was	 achieved	 on	 an	 Agilent	 1260	 Infinity	
system,	 on	 a	 Poroshell	 120	 EC‐C8	 50	 mm×4.6	 mm,	 2,7	 μm	 column,	 using	 gradient	
elution	consisted	of	solvent	A	(0,1%	formic	acid	in	water)	and	solvent	B	(0,1%	formic	
acid	in	acetonitrile).	 
Eleven	common	cough	and	cold	active	ingredients	with	broad	range	of	polarities	
were	 successfully	 separated	 on	 a	 reversed	 phase	 core‐shell	 HPLC	 column	 using	
gradient	 elution	 with	 a	 very	 simple	 mobile	 phase	 in	 just	 14	 minutes	 with	 excellent	
sensitivity	 and	 good	 resolution.	 The	 optimisation	 was	 performed	 by	 the	 design	 of	
experiments	approach	using	the	Central	Composite	Face	Centered	(CCF)	model	in	two	
sets	 of	 experiments.	 The	 summed	 results	 of	 both	 sets	 of	 experiments	 suggest	 the	
proposed	 method	 conditions	 providing	 satisfactory	 resolution	 between	 all	 of	 the	
critical	 peak	 pairs.	 The	 proposed	 method	 has	 been	 validated	 according	 to	 ICH	
guidelines	and	proved	to	be	suitable	for	the	simultaneous	qualitative	and	quantitative	
determination	of	the	selected	compounds. 
The	optimized	efficient	and	fast	HPLC	method	for	simultaneous	determination	of	
the	most	frequently	used	cough	and	cold	active	substances	is	generally	applicable	for	a	
number	of	possible	 formulation	 compositions	of	 cough	and	 cold	medicines,	 including	
preparations	where	they	should	not	be	present.	
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	Ziprasidon	 je	 novi	 atipični	 antipsihotik	 druge	 generacije,	 koji	 deluje	 kao	
antagonista	 na	 serotoninskim		 i	 dopaminskim	 receptorima,	 i	 inhibira	 preuzimanje	
norepinefrina.	Glavni	cilj	hemometrijske	studije	je	ispitivanje	selektivnosti	20	reverzno‐
faznih	 (RP)	 stacionarnih	 faza	 u	 odnosu	 na	 ziprazidon	 i	 šest	 nečistoća	 ((I‐V)	 i	
nepoznata).	Velika	strukturna	sličnost	ziprasidona	i	nečistoće	II	bila	je	ključni	problem	i	
razdvajanje	kritičnog	para	je	bilo	odlučujuće	za	odabir	RP	stacionarne	faze.	
Za	 analizu	 glavnih	 komponenti	 (PCA)	 korišćen	 je	 matematički	 program	 Soft	
Independent	 Modeling	 of	 Class	 Analogy	 SIMCA	 P+	 12.0,	 a	 za	 analizu	 hijerarhijskog	
grupisanja	(HCA)	korišćen	je	program	MATLAB	ver.	6.5.		
Ispitivanje	 selektivnosti	 20	 RP	 stacionarnih	 faza	 je	 vršeno	 pri	 dobijenim	
optimalnim	eksperimentalnim	uslovima	(25	ºC;	pH:	2,5;	cTEA:	1%	i	cKH2PO4:	50mM)	u	
odnosu	 na	 ispitivana	 jedinjenja.	 Eksperimentalno	 dobijeni	 hromatografski	 parametri	
(broj	teoretskih	platoa‐N,	faktor	simetrije	pika	‐SF,	rezolucija	‐Rs	i	faktor	selektivnosti	‐	
α	 između	 jedinjenja	 koja	 se	 blizu	 eluiraju)	 na	 20	 RP	 stacionarnih	 faza	 analizirani	 su	
primenom	PCA	i	HCA	analiza.	
Grafikoni	 rezultata	 i	PCA	koeficijenata	variabli	za	PC1(osnovna	komponeta	1)	 i	
PC2	(osnovna	komponeta	2)	pokazuju	glavne	razlike	između	svih	20	RP‐kolona	i	glavne	
sličnosti	 između	 hromatografskih	 parametara.	 Rs	 i	 α	 su	 odabrani	 kao	 najznačajniji	
parametri	za	izbor	stacionarne	faze.	Dobijeni	dendogrami	pokazali	su	tri	glavne	grupe	
za	stacionarne	faze	i	četiri	grupe	za	hromatografske	parametre.	Dendogrami	RP	kolona	
i	 hromatografskih	 parametara	 su	 prikazani	 i	 obojenom	 mapom	 što	 je	 jednostavnija	
metoda	vizuelizacije.	
Određene	 su	 RP	 stacionarne	 faze	 posebno	 selektivne	 za	 efikasno	 razdvajanje	
ziprasidona	i	strukturno	sličnih	jedinjenja	primenom	PCA	i	HCA	(grupa	1	PCA	i	grupa	C	
AHC):Waters	 Spherisorb®	 ODS1,	 Waters	 Spherisorb®	 ODS2	 i	 Nucleosil®	 100‐5	 C18.	
Dobijeni	 podaci	 su	 u	 skladu	 sa	 eksperimentalnim	 rezultatima.	 Odabrana	 je	 Waters	
Spherisorb®	ODS	1	kolona	za	HPLC	metodu	u	odnosu	na	najbolju	SF	i	 faktor	retencije	
(k’).	
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Ziprasidone	 is	 a	 novel	 „atypical”	 or	 „second	 generation”	 antipsychotic	 drug	
which	acts	primarily	through	serotonergic	and	dopaminergic	receptor	antagonism,	and	
as	 an	 inhibitor	 of	 the	 norepinephrine	 reuptake.	 The	 main	 aims	 of	 the	 presented	
chemometric	 study	 was	 to	 test	 selectivity	 of	 the	 set	 of	 20	 Reversed‐phase	 (RP)	 ‐	
columns	 towards	 ziprasidone	 and	 its	 six	 impurities	 ((I‐V)	 and	 one	 unknown).	
Separation	 of	 structurally	 similar	 pair	 of	 ziprasidone/impurity	 II	 caused	 analytical	
problems	and	was	decisive	for	the	selection	of	the	suitable	RP‐column.	
The	Principal	Component	Analysis	(PCA)	for	column	classification	was	done	with	
use	of		SIMCA	P+	12.0	program	and		Hierarchical	Clustering	Analysis	(HCA)	with	use	of		
MATLAB	ver.	6.5.	with	additional	algorithms.	
The	 obtained	 optimal	 chromatographic	 conditions	 (25C,	 pH	 2,5,	 cTEA	 1%	 and	
cKH2PO4	 50	 mM)	 were	 used	 to	 test	 a	 set	 of	 20	 RP‐columns.	 Plate	 numbers	 (N),	
symmetry	 factors	 (SF),	 resolution	 (Rs)	 and	 selectivity	 (α)	 of	 investigated	 compounds	
were	 subjected	 to	PCA	and	HCA	analysis.	 Score	plot	 and	 loading	plots	PC1	 (principal	
component	1)	vs	PC2	(principal	component	2)	visualize	the	main	differences	between	
all	 20	 RP‐columns	 and	 main	 similarities	 between	 hromatographic	 parameters,	
respectively.	 The	 Rs	 and	 α	 were	 selected	 as	 the	 most	 significant	 for	 the	 column	
selection.	The	obtained	dendrograms	reveal	three	distinct	clusters	of	RP‐columns	and	
four	 clusters	 of	 chromatographic	 parameters.	 The	 color	 map	 of	 data	 was	 used	 as	 a	
simpler	 presentation	 of	 the	 dendrograms	 of	 RP‐columns	 and	 chromatographic	
parameters.	
The	 RP‐columns	 selective	 for	 the	 efficient	 separation	 of	 ziprasidone	 and	 its	
structurally	related	compounds	were	defined	by	PCA	and	HCA	(group	1	 in	PCA	study	
and	 same	 cluster	 C	 in	 HCA	 study)	 :	 Waters	 Spherisorb®	 ODS1,	 Waters	 Spherisorb®	
ODS2	and	Nucleosil®	100‐5	C18.	The	 results	were	 in	accordance	with	experimentally	
obtained	 results.	 Finally,	 the	 column	Waters	 Spherisorb®	ODS	1	was	 selected	 for	 the	
HPLC	method	due	to	best	SF	and	retention	factor	(k’).	
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Brimonidin	(BRIM),	agonist	α2‐adrenergičkog	receptora,	primenjuje	se	lokalno	u	
terapiji	 glaukoma	 oka,	 a	 vareniklin	 (VAR),	 parcijalni	 agonist	 nikotinskih	 receptora,	 u	
terapiji	 odvikavanja	 od	 pušenja.	 Oba	 leka	 su	 derivati	 hinoksalina,	 ali	 različitog	
farmakoterapijskog	 dejstva.	 Cilj	 je	 bio	 proučiti	 parametre	 redoks	 procesa	 i	
okarakterisati	elektrohemijsko	ponašanje	BRIM	i	VAR.		
VAR	 je	 proučavan	 cikličnom	 voltametrijom	 (CV)	 uz	 elektrodu	 od	 staklastog	
ugljenika	 (GCE).	 Za	 elektrohemijsko	 proučavanje	 BRIM	 primenjena	 je	 polarografija	
jednosmerne	 struje	 (DCP)	 i	 kapljuća	 živina	 elektroda	 (DME).	 Korišćen	 je	
potenciostat/galvanostat	μAUTOLAB	(Ecochemie,	Holandija),	Metrohm	663	VA	Stand	i	
interfejs	IME	663	(Metrohm,	Švajcarska)	podržani	GPES	4.9	programom,	i	troelektrodna	
ćelija.		
Redukcija	 BRIM	 proučavana	 je:	primenom	DCP/DME,	 pri	pH=2,0‐12,0	 (Briton‐
Robinsonov	 pufer);	 a	 predstavljena	 je	 polarografskim	 talasom	 (Ic)	 sa	 pomerajem	
polutalasnih	potencijala	ka	negativnijim	vrednostima	(E1/2=‐0,060pH‐0,167;	R=0,9993).	
Pri	 pH≤3,0	 uočen	 je	 slabo	 izražen	 drugi	 redukcioni	 talas	 (IIc).	 Logaritamska	 analiza	
BRIM	talasa	(Ic)	u	kiseloj	sredini	dala	je	vrednosti	m	(broja	protona)	1,76‐1,84.		
Primenom	CV/GCE,	u	različitim	puferima	pH	2,15‐9,20	i	pri	potencijalu	‐1,5	V	do	
+1,5	V,	zabeleženi	su	VAR	pikovi:	katodni	(Ic)	u	direktnom	i	dva	anodna	pika	(Ia,	IIa)	u	
povratnom	 smeru.	 Zabeleženo	 je	 pomeranje	 potencijala	 Ic	 i	 Ia	 pika	 ka	 negativnijim	
vrednostima	 sa	 porastom	 pH	 (Ep,Ic=‐0,052pH‐0,340;	 R=0,9976	 i	 Ep,Ia=‐0,053pH‐0,274;	
R=0,9972).	 Kod	 drugog	 anodnog	 pika	 IIa	 prisutno	 je	 pomeranje	 potencijala	 pika	 ka	
manje	 pozitivnim	 vrednostima	 (Ep,IIa=	 ‐0,061pH+0,533;R=0,9750),	 što	 odražava	
olakšanu	 oksidaciju.	 Na	 osnovu	 dobijenih	 rezultata│Ep,Ia–Ep1/2,Ia│odnosno│Ep,IIa–
Ep1/2,IIa│;	zatim	Ip,Ic/Ip,Ia~1	i	ΔEp~60	mV;	utvrđenje	broj	razmenjenih	e‐.		
Redukcija	 BRIM	odvija	 se	 na	 C=N	 vezi	 hinoksalina	 do	1,4‐dihidro‐BRIM	putem	
dvoelektronskog	 procesa	 i	 učešće	 2H+.	 U	 jako	 kiseloj	 sredini,	 uz	 utrošak	 još	 dva	
elektrona,	nagrađeni	1,4‐dihidro‐BRIM	se	dalje	redukuje	do	1,2,3,4‐tetrahidro‐BRIM.	Uz	
učešće	2e‐/2H+,	odvija	se	redukcija	VAR	na	C=N	vezi	hinoksalina	do	1,4‐dihidro‐VAR,	a	
stepen	 reverzibilnosti	 raste	 sa	 porastom	 pH.	 Drugi	 anodni	 pik	 (IIa)	 VAR	 odgovara	
ireverzibilnoj	 oksidaciji	 produkta	 redukcije	 (1,4‐dihidro‐VAR)	 uz	 učešće	 1e‐/1H+,do	
nastajanja	2‐hidroksi‐1,4‐dihidro‐VAR.		
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Brimonidine	(BRIM)	is	an	α2‐adrenergic	receptor	agonist	used	in	local	therapy	of	
glaucoma.	 Varenicline	 (VAR),	 a	 partial	 agonist	 of	 nicotinic	 receptors,	 is	 applied	 for	
smoking	 cessation.	 Both	 drugs	 are	 quinoxaline	 derivatives	 with	 different	
pharmacotherapeutic	 effects.	 The	 aim	was	 to	 point	 out	 parameters	 of	 redox	 process	
and	desribe	electrochemical	behaviour	of	BRIM	and	VAR.		
VAR	was	examined	by	Cyclic	Voltammetry	(CV)/Glassy	Carbon	Electrode	(GCE),	
while	 Direct	 Current	 Polarography	 (DCP)/Dropping	 Mercury	 Electrode	 (DME)	 were	
used	for	BRIM	electrochemical	study.	Potentiostat/galvanostat	μAUTOLAB	(Ecochemie,	
Netherlands),	Metrohm	663	VA	Stand	and	 IME	663	(Metrohm,Switzerland)	supported	
by	GPES	4.9,	and	system	of	three	electrodes	were	employed.		
Reduction	 of	 BRIM	 was	 investigated	 by	 DCP/DME	 in	 Britton‐Robinson	 buffer	
pH=2.0‐12.0	and	polarographic	wave	 (Ic)	with	changes	of	halfwave	potential	 towards	
more	negative	values	(E1/2=‐0.060pH‐0.167;	R=0.9993)	was	obtained.	At	pH≤3.0,	poorly	
differentiated	 the	 second	 reduction	wave	 (IIc)	was	noticed.	 Logarithmic	 analysis	 of	 Ic	
wave	in	acidic	media	resulted	in	experimental	values	of	m	(H+	‐number)=1.76‐1.84.	
Application	of	CV/GCE	and	potential	 range	 ‐1.5	V	 to	+1.5	V	 (indifferent	buffers	
pH=2.15‐9.20)	 for	 VAR	 study	 gave:	 cathodic	 peak	 (Ic)(direct	 scan)	 and	 two	 anodic	
peaks	 (Ia,	 IIa)	 (reverse	 scan).	Movement	 of	 Ic	 and	 Ia	 peak	 potential	 with	 pH	 increase	
towards	more	negative	values	was	recorded	(Ep,Ic=	‐0,052pH‐0,340;R=0,9976	and	Ep,Ia=	
‐0,053pH‐0,274;R=0,9972).	Moving	 of	 potential	 anodic	 IIa	 peak	 towards	 less	 positive	
values	 (Ep,IIa=	 ‐0,061pH+0,533;R=0,9750)	 reflects	 facilitated	 oxidation.	 Based	 on	
obtained	results	for	│Ep,Ia–Ep1/2,Ia│and│Ep,IIa–Ep1/2,IIa│;also	Ip,Ic/Ip,Ia	~1	and	ΔEp~60	mV;	
number	of	transferred	e‐	was	established.			
BRIM	 reduction	 appears	 at	 C=N	 bond	 of	 quinoxaline	 by	 participation	 of	 2e‐
/2H+,	forming	1,4‐dihydro‐BRIM.	In	strong	acidic	media,	additional	2e‐	reduction	step	of	
formed	1,4‐dihydro‐BRIM	 is	 registered	 giving	 1,2,3,4‐tetrahydro‐BRIM.VAR	 reduction	
happens	 with	 2e‐/2H+	 participation,	 at	 C=N	 bond	 of	 quinoxaline,	 generating	 1,4‐
dihydro‐VAR.	Reversibility	 increases	with	 increasing	pH.	The	second	anodic	 (IIa)	VAR	
peak	corresponds	 to	 irreversible1e‐/1H+	oxidation	of	 reduction	product	 (1,4‐dihydro‐
VAR)	forming	2‐hydroxy‐1,4‐dihydro‐VAR.	
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Efedrin	 spada	 u	 grupu	 „mešovitih”	 simpatomimetika	 koji	 svoj	 efekat	 ostvaruju	
direktno	 preko	 adrenergičkih	 receptora	 i	 indirektno	 preko	 transportera	 za	 ponovno	
preuzimanje	kateholamina.	U	terapiji	se	koristi	kao	vazokonstriktor	u	kapima	za	nos.	U	
ovom	 radu	 razvijena	 je	 i	 validirana	RP‐HPLC	metodaza	 određivanje	 sadržaja	 efedrin‐
hidrohlorida	 u	 farmaceutskim	 doziranim	 oblicima.	 Hromatografsko	 razdvajanje	 je	
postignuto	na	ZORBAX	Extend	C18,	250	x	4,6	mm,	5μm	koloni	sa	mobilnom	fazom	koju	
čini	 smeša	 0,1%	 H3PO4	 i	 acetonitrila	 (90:10,	 v/v),	 pri	 brzini	 protoka	 od	 1	 ml/mini	
detekciji	 na	 210	 nm.	 Validacija	 je	 izvedena	 u	 skladu	 sa	 ICH	 smernicama.	 Metoda	 je	
linearna	u	opsegu	koncentracija	od	20	do	80	μg/mL	(r=0,9995).	Preciznost	metode	 je	
ispitana	na	dva	nivoa:	ponovljivost	metode	 i	 srednja	preciznost.	Na	osnovu	dobijenih	
vrednosti	 relativne	 standardne	 devijacije	 za	 ponovljivost	 (1,22	 %	 <	 2%)	 i	 srednju	
preciznost	(1,09%	<	3%)	može	se	zaključiti	da	 je	metoda	precizna.	Tačnost	metode	je	
ispitana	 za	 tri	 koncentracije	 (80,	 100	 i	 120%u	 odnosu	 na	 radnu	 koncentraciju).	
Dobijene	 Recovery	 vrednosti	 za	 sve	 tri	 ispitivane	 koncentracije	 su	 u	 intervalu	 od	
98,17%	 do	 101,38%	 što	 zadovoljava	 zahteve	 za	 tačnost	 metode	 (98‐102%).	 Male	
promene	 hromatografskih	 parametara	 (radne	 temperature	 kolone	 i	 sastava	 mobilne	
faze)	nisu	značajno	uticale	na	ispitivane	hromatografske	parametre	čime	je	potvrđena	
robusnost	metode.	Validirana	RP‐HPLC	metoda	je	primenjena	za	određivanje	sadržaja	
efedrin‐hidrohlorida	 u	 kapima	 za	 nazalnu	 primenu	 Dobijeni	 rezultati	 za	 sadržaj	
efedrina	(99,02	do	99,36%)zadovoljavaju		zahteve	od	90%	do	110%.	Validirana	metoda	
je	ekonomična,	efikasna,	tačna	i	precizna	pa	se	može	primenjivati	u	rutinskoj	kontroli	
preparata	koji	sadrže	efedrin.	
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In	 this	 paper	 development	 of	 new	 RP	 HPLC	 method	 for	 determination	 of	
ephedrine	 hydrochloride	 in	 pharmaceutical	 dosage	 forms	 was	 described.	 HPLC	
separation	 was	 performed	 on	 ZORBAX	 Extend	 C18,	 250	 x	 4,6	 mm,	 5μm	
chromatographic	 column.	 Column	 temperature	 was	 set	 on	 25	 °C.	 Mobile	 phase	
consisted	of	0.1	%	H3PO4	and	acetonitril	(90:10,	v/v).	Flow	rate	of	mobile	phase	was	1.0	
mL/min	and	detection	wavelength	210	nm.	In	equilibrated	chromatographic	system	5	
μL	od	prepared	solutions	was	injected.	The	developed	method	was	validated	according	
to	 ICH	 guidelines.	 Method	 is	 linear	 over	 the	 concentrations	 range	 from	 19,7	 to	 78.9	
μg/mL	 (r=0.9995).	 Precision	 was	 tested	 at	 two	 levels:	 intra‐assay	 precision	 and	
intermediate	precision.	Calculated	relative	standard	deviations	(1.22	%	<	2%	for	intra‐
assay	 precision	 and	 1.09%	 <	 3%	 for	 intermediate	 precision)	 confirmed	 that	method	
was	 precise.	 Accuracy	was	 tested	 at	 three	 concentrations	 levels	 (80,	 100	 and	 120%)	
and	 confirmed	 by	 calculated	 recovery	 values	 (98.17%	 to	 101.38%	 which	 is	 in	
accordance	 with	 the	 requirements	 98%	 to	 102%).	 Small	 variations	 of	 mobile	 phase	
composition	and	column	temperature	did	not	affect	qualitative	and	quantitative	system	
responses	significantly,	which	proved	method's	robustness.	Validated	RP‐HPLC	method	
was	applied	for	assay	determination	of	ephedrine	hydrochloride	in	0.5%	and	1.0%	nose	
drops.	 Assay	 was	 calculated	 by	 calibration	 curve	 method	 and	 working	 standard	
method.	Results	obtained	(99.36%	in	0.5%	nose	drops	and	99.02%	in	1.0%	nose	drops	
by	calibration	curve	method	and	99.40%	in	0,5%	nose	drops	and	99.00%	in	1.0%	nose	
drops	 by	 working	 standard	 method)	 were	 in	 accordance	 with	 requirements	 of	
manufacturer.		
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Partenolid	 je	 seskviterpenski	 lakton	 germakranolidnog	 tipa.	 Predstavlja	
modifikaciju	 germakranolida,	 jedinjenja	 koje	 nastaje	 iz	 ciklodekadienskog	 katjona,	
germakradiena.	 Izolovan	 je	 iz	 biljke	Tanacetum	parthenium	 (povratić).	 Elektrofilni	 α‐
metilen‐γ‐laktonski	 prsten	 lako	 interaguje	 sa	 nukleofilnim	 (tiolne	 i	 amino	 grupe)	
delovima	 bioloških	 molekula,	 a	 prisustvo	 epoksidne	 grupe	 u	 molekulu	 intenzivira	
aktivnost	 laktona.	 Najnovija	 istraživanja	 pokazuju	 da	 partenolid	 pored	 antimikrobne,	
antiinflamatorne	i	antiproliferativne	pokazuje	i	antimigrenoznu	aktivnost.	Pokazano	je	
da	fitopreparati	povratića	smanjuju:	frekvencu	migrenoznih	bolova,jačinu	migrenoznih	
bolova,	 stepen	mučnine	 i	 povraćanja.	 Imajući	 u	 vidu	 navedene	 podatke	 razvijena	 je	 i	
validirana	 RP‐HPLC	 metodaza	 određivanje	 sadržaja	 partenolida	 u	 farmaceutskim	
doziranim	 oblicima	 koji	 sadrže	 ekstrakt	 povratića.	 Kao	 stacionarna	 faza	 korišćena	 je	
ZORBAX	Extend	C18,	250	x	4,6	mm,	5μm	kolona,	a	mobilnu	fazu	činila	je	smeša	vode	i	
acetonitrila	čiji	se	odnos	menja	tokom	vremena	pri	konstantnoj	brzini	protoka	mobilne	
faze	 od	 1	 ml/min.	 Detekcija	 je	 vršena	 na	 210	 nm.	 Metoda	 je	 linearna	 u	 opsegu	
koncentracija	od	0,030	do	1,20mg/mL	(r=1,0000).	Preciznost	metode	je	ispitana	na	dva	
nivoa:	ponovljivost	metode	i	srednja	preciznost.	Na	osnovu	dobijenih	vrednosti	RSD	za	
ponovljivost	(0,9997	%	<	2%)	i	srednju	preciznost	(1,0358%	<	3%)	može	se	zaključiti	
da	 metoda	 ispunjava	 zahteve	 za	 preciznost.	 Tačnost	 je	 ispitana	 za	 tri	 koncentracije	
(80%,	100%	i	120%).	Dobijene	Recoveryvrednosti	za	sve	tri	ispitivane	koncentracije	su	
u	 intervalu	od	99,84%	do	100,47%što	 ispunjava	zahteve	 tačnosti	metode	(98‐102%).	
Validirana	 RP‐HPLC	 metoda	 je	 primenjena	 za	 određivanje	 sadržaja	 partenolida	 u	
kapsulama	 koje	 sadrže	 ekstrakt	 povratića.	 Dobijeni	 rezultati	 za	 sadržaj	 partenolida	
(96%)	ispunili	su	zahteve	od	90	do	110%.	
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Partenolid	 is	 a	 sesquiterpenic	 lactone	 of	 the	 germacranolid	 type.	 It	 represents	
the	 modification	 of	 germacranolide,	 a	 compound	 formed	 from	 cyclodecadien	
germacradiene	 which	 is	 isolated	 from	 the	 plant	 Tanacetum	 parthenium.	 The	
electrophilic	 α‐methylene‐γ‐lactone	 ring	 easily	 interacts	 with	 nucleophilic	 (thiol	 and	
amino	groups)	parts	of	biological	molecules,	and	the	presence	of	the	epoxy	group	in	the	
molecule	 intensifies	 the	 activity	 of	 the	 lactone.	 Recent	 studies	 have	 shown	 that	
partenolide,	in	addition	to	antimicrobial,	antiinflammatory	and	antiproliferative	agents,	
shows	antimigrenous	activity.	It	has	been	shown	that	preparations	of	this	plant	reduce:	
the	 frequency	of	migraine	pain,	 the	severity	of	migraine	pain,	 the	degree	of	vomitting	
and	sickness.	Development	and	validation	of	new	RP	HPLC	method	for	determination	of	
partenolide	 in	 pharmaceutical	 dosage	 forms	 has	 been	 described.	 Chromatographic	
column	ZORBAX	Extend	C18,	250	x	4.6	mm,	5μm	was	used	for	analysis	of	investigated	
compound.	 Analysis	 was	 performed	 at	 room	 temperature	 which	means	 that	 column	
temperature	 was	 not	 controled.	 Gradient	 elution	 was	 used.	 Ratio	 of	 water	 and	
acetonitrile,	 which	 were	 components	 of	 mobile	 phase,	 changed	 over	 time	 (0	 to	 5	
minutes	–	10%	of	acetonitrile,	5	do	20	minutes‐	share	of	acetonitrile	has	grown	to	35%,	
20	 do	 30	 min	 –	 isocratic	 elution	 with	 35%	 of	 acetonitrile,	 30	 to	 40	 min	 ‐	 share	 of	
acetonitrile	 has	 grown	 to	 50%).	 Flow	 rate	 of	 mobile	 phase	 was	 1.0	 mL/min	 and	
detectionwas	performed	at	210	nm.	Injected	volume	of	prepared	solution	was	5	μL.	The	
developed	method	was	validated	according	to	ICH	guidelines.	Method	is	linear	over	the	
concentrations	 range	 from	0.030	 to	 1.20	mg/mL	 (r=1,0000).	 Precision	was	 tested	 at	
two	 levels:	 intra‐assay	 precision	 and	 intermediate	 precision.	 Calculated	 relative	
standard	deviations	(0.9997	%	<	2%	for		intra‐assay	precision	and	1.0358%	<	3%	for	
intermediate	precision)	 confirmed	precision	of	method.	Accuracy	was	 tested	 at	 three	
concentrations	levels	(80,	100	and	120%)	and	confirmed	by	calculated	recovery	values	
(99.84%	 to	 100.47%)	 which	 corresponds	 with	 the	 requirements	 (98%	 to	 102%).	
Validated	RP‐HPLC	method	was	applied	 for	determination	of	partenolide	 in	 capsules.	
Assay	 was	 calculated	 by	 calibration	 curve	 method	 and	 working	 standard	 method.	
Results	 obtained	 (96.26%	 by	 calibration	 curve	 method	 and	 96.02%	 by	 working	
standard	method)	were	in	accordance	with	requirements	of	manufacturer.		
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The	transfer	of	an	analytical	method	from	a	 laboratory,	where	 it	was	originally	
developed	 and	 validated,	 to	 another	 laboratory,	 which	 is	 close	 to	 an	 additional	
production	site	as	well	as	the	transfer	for	outsourcing	purposes	became	an	important	
issue	 during	 the	 life	 cycle	 of	 a	 product.	 With	 respect	 to	 the	 method	 performance	
criteria,	 all	 guidelines	 agree	 to	 evaluate	 accuracy	 and	 precision	 (variability)	 during	
analytical	 method	 transfer.	 For	 both,	 statistical	 equivalence	 tests	 are	 preferred	 over	
significance	 tests	 such	 as	 t‐test	 or	 F‐test,	 recommended	 by	 ISPE	 concept	 and	
USP<1010>General	chapter.	For	the	purposes	of	our	study,	we	have	 implemented	the	
method	 described	 by	 Wätzig	 in	 order	 to	 compare	 the	 means	 obtained	 in	 the	 two	
laboratories	using	an	equivalence	test.	First,	we	have	denoted	tested	parameter	(µR‐µS)	
by	 θ,	 and	 the	 nominal	 reference	 value	 by	 θo.	We	 have	 defined	 symmetrical	 tolerance	
interval	around	θo,	as	[θo‐ε,	θo+ε].	100·(1‐2ɑ)	confidence	interval	δL,CL	and	δH,CL	for	µR‐
µSare	 calculated	 with	 ɑ=0.05.Equivalence	 can	 be	 proved	 if	 the	 whole	 confidence	
interval	 is	 included	 within	 interval	 of	 tolerance	 (δL,TOL≤δL,CL)˄(δH,CL≤δH,TOL),	 so	 null	
hypothesis	 (H0=θ≤θo‐ε)˄(θ≥θo+ε)	 is	 rejected	 and	alternative	hypothesis	 (H1=θO‐ε	 <θ<	
θO+ε)	is	accepted.		
Analytical	method	transfers	on	several	pharmaceutical	forms	were	investigated	
in	this	study.	The	obtained	results	were	compared	by	using	F‐test	and	equivalence	test	
by	 Wätzig.	 Set	 up	 of	 tolerance	 intervals	 depends	 mostly	 form	 method	 parameter,	
specification	 limit,	defined	bias	between	 two	 labs,	 etc.	 From	 the	data	obtained,	 it	has	
been	confirmed	 that	F‐test	 is	not	 suitablefor	 comparison,	mainly	wherethe	values	 for	
variances	were	small.	Regarding	the	equivalence	test	applied,	it	was	proved	that	there	
is	no	difference	between	 two	 laboratories.	Using	equivalence	 tests	 is	 the	approach	of	
choice,	because	systematic	and	random	error	can	be	followed	by	both	laboratories.	
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U	novije	vreme,	na	našem	tržištu	su	sve	prisutniji	kozmetički	preparati	za	kosu	
sa	 kofeinom	 namenjeni	 prevenciji	 i	 tretmanu	 alopecije.	 Kofein	 je	 često	 aktivna	
komponenta	 šampona,	 jer	 stimuliše	 rast	 kose	 i	 poboljšava	mikrocirkulaciju	 kože.	 On	
inhibira	 enzimsku	 aktivnost	 5‐α‐reduktaze	 i	 fosfodiesteraze	 i	 omogućava	 ponovno	
uspostavljanje	ciklusa	rasta	kose.	Preporučena	koncentracija	kofeina	u	šamponima	je	u	
opsegu	1‐3%.	Kozmetički	preparati	tipa	šampona	su	uzorci	složenog	hemijskog	sastava	
i	ne	mogu	se	direktno	analizirati	bez	prethodno	izvršene	adekvatne	pripreme	uzoraka.	
Cilj	ovog	rada	bio	je	primena	metode	ekstrakcije	na	čvrstoj	fazi	za	pripremu	šampona	
za	 HPLC	 analizu	 kofeina.	 Pored	 toga,	 proveravan	 je	 i	 sadržaj	 kofeina	 u	 kozmetičkim	
preparatima	za	kosu	na	našem	tržištu.		
Šamponi	sa	deklarisanim	kofeinoma	nabavljeni	su	u	lokalnim	apotekama.	Tačna	
koncentracija	kofeina	nije	navedena	na	deklaraciji.	Analizirana	su	dva	preparata:	Balea	
šampon	(Dm‐drogerie	markt,	Karlsruhe,	Germany)	i	Alpecin®C1	(Dr	Kurt	Wolff,	Bielefeld,	
Germany).	Uzorci	 su	 rastvoreni	 u	 10	mL	destilovane	 vode	 i	 pripremljeni	 korišćenjem	
ekstrakcije	 na	 čvrstoj	 fazi.	 Najbolji	 rezultati	 dobijeni	 su	 prečišćavanjem	 uzorka	 i	
ekstrakcijom	kofeina	iz	šampona	primenom	Chromabond®HR‐X	(100	mg,	1	mL	volume,	
Macherey‐Nagel,	Germany).	Reverzno‐fazna	HPLC	analiza	 izvršena	 je	na	koloni	Restek	
Ultra	IBD	C18	(3	µm,	150×3	mm),	a	mobilna	faza	sastojala	se	od	metanola	i	vode	(40:60,	
V/V).	 Sadržaj	 kofeina	 u	 šamponu	Balea	 je	 (1,016	 ±	 0,08)	 g/100g	 (1,016%),	 dok	 je	 u	
preparatu	Alpecin®C1	bio	 (1,08	±	0,2)	g/100g	 (1,08%),	 što	 je	u	 skladu	sa	očekivanim	
vrednostima	i	literaturnim	podacima.	
Rezultati	 pokazuju	 da	 su	 analizirani	 kozmetički	 preparati	 dobrog	 kvaliteta	 u	
pogledu	 sadržaja	 kozmetički	 aktivne	 supstance.	 Samim	 tim,	 pokazano	 je	 i	 da	 se	
predloženi	postupak	pripreme	uzoraka	i	uslovi	ekstrakcije	na	čvrstoj	fazi	za	ekstrakciju	
kofeina	 iz	 šampona	 kao	 i	 primenjeni	 uslovi	 HPLC	 analize,	 mogu	 koristiti	 u	 kontroli	
kvaliteta	ovih	komercijalnih	preparata.			
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On	 our	 market,	 hair	 products	 containing	 caffeine	 have	 recently	 been	 used	 to	
prevent	 and	 treat	 alopecia.	 Caffeine	 is	 an	 active	 ingredient	 in	 shampoos,	 because	 it	
stimulates	 hair	 growth	 and	 improves	 skin	microcirculation.	 It	 inhibits	 5‐α‐reductase	
and	 phosphodiesterases	 and	 allows	 a	 restoration	 of	 the	 hair	 growth	 cycle.	 The	
recommended	caffeine	concentration	in	shampoos	is	in	the	range	from	1‐3%.	Given	the	
complexity	of	the	shampoo	as	an	extraction	medium,	in	order	to	further	analyze	it,	an	
appropriate	sample	preparation	has	to	be	performed	previously.	The	goal	of	this	paper	
was	to	develop	the	solid	phase	extraction	method	for	HPLC	determination	of	caffeine	in	
shampoos.	In	addition,	the	caffeine	content	in	hair	care	preparations	was	also	checked.		
Caffeine‐enriched	 shampoos	 were	 purchased	 at	 local	 pharmacies.	 The	 precise	
caffeine	content	was	not	declared.	Two	products	were	analyzed:	Balea	Shampoo	(Dm‐
drogerie	 markt,	 Karlsruhe,	 Germany)	 and	 Alpecin®	 C1	 (Dr	 Kurt	 Volff,	 Bielefeld,	
Germany).	 Samples	 were	 dissolved	 in	 10	 mL	 of	 distilled	 water.	 Further	 sample	
preparation	was	done	using	solid‐phase	extraction	Chromabond®	HR‐X	cartridges	(100	
mg,	 1	 mL	 volume,	 Macherei‐Nagel,	 Germany)	 which	 gave	 the	 best	 results	 regarding	
sample	 clean‐up	 and	 caffeine	 extraction.	 The	 reverse‐phase	 HPLC	 analysis	 was	
performed	using	Restek	Ultra	IBD	C18	column	(3	µm,	150×3	mm),	and	methanol‐water	
solution	 (40:60,	 v/v),	 as	a	mobile	phase.	Found	content	of	 caffeine	 in	Balea	 shampoo	
and	 Alpecin®	 C1	 was	 (1.016	 ±	 0.08)	 g/100	 g	 (1.016%)	 and	 (1.08	 ±	 0.2)	 g/100	 g	
(1.08%),	 respectively.	 These	 results	 agreed	 with	 the	 expected	 values	 and	 literature	
data.		
Results	of	this	work	show	that	examined	products	have	good	quality	in	terms	of	
active	 ingredient	 content.	 The	 proposed	 extraction	 method	 and	 applied	 HPLC	
determination	 was	 suitable	 for	 the	 analysis	 of	 caffeine	 in	 shampoos,	 therefore	 they	
could	be	used	in	quality	control	of	these	commercial	preparations.	
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Nova	HPLC‐UV	metoda,	kombinovana	 sa	precipitacijom	proteina,	 je	namenjena	
za	kvantifikaciju	moksifloksacina	 i	 ciprofloksacina	u	peritonealnoj	 tečnosti	 pacijenata	
sa	 peritonitisom,	 koji	 su	 na	 lečenju	 kontinuiranom	 ambulatornom	 peritonealnom	
dijalizom	 (CAPD).Precipitacija	 proteina	 iz	 uzoraka	 peritonealne	 tečnosti	 je	 izvršena	
pomoću	ledene	0,1%	trifluorosirćetne	kiseline	u	metanolu	(v/v).	U	analizi	je	korišćena	
Agilent	Zorbax	SB‐C18	analitička	kolona	(150	mm	x	4,6mm;3,5	µm).	Optimalni	uslovi	za	
hromatografsko	razdvajanje	su:	mobilna	faza	metanol	–	0,1%	trifluorosirćetna	kiselina	
(34:66,	v/v),	protok	od	1	ml/min	itemperatura	kolone	35°C,	uz	UV	detekciju	na	285	nm.	
Ukupno	 trajanje	 hromatografskog	 rana	 iznosi	 oko	 10	min.	 Tokom	 validacije	metode,	
linearnost	 je	 potvrđena	 u	 koncentracionom	 opsegu	 0,2‐50	 µg/ml,	 sa	 koeficijentom	
korelacije	većim	od	0,9857	za	oba	analita.	Preciznost	metode	u	toku	jednog	i	u	toku	više	
dana	je	zadovoljavajuća,	sa	relativnom	standardnom	devijacijom	nižom	od	13,92%,	dok	
tačnost	metode	obuhvata	vrednosti	u	opsegu	87,76‐111,74%,	za	oba	analita.	Dobijeni	
rezultati	 ukazuju	 da	 je	 primenjena	metoda	 jednostavna,	 precizna,	 brza	 i	 pogodna	 za	
razdvajanje	 i	 kvantifikaciju	moksifloksacina	 i	 ciprofloksacina	 u	 peritonealnoj	 tečnosti	
kod	 pacijenata	 na	 CAPD.	 Stoga,	 metoda	 može	 da	 se	 primeni	 u	 optimizaciji	 doze	
moksifloksacina	ili	ciprofloksacina	u	terapiji	peritonitisa.	
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Radmila	Veličković	Radovanović1,3,	Tatjana	Cvetković3,4	
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New	 HPLC‐UV	 method,	 combined	 with	 protein	 precipitation,	 is	 developed	 for	
quantification	 of	 moxifloxacin	 and	 ciprofloxacin	 in	 peritoneal	 fluid	 of	 patients	 with	
peritonitis,	 who	 are	 on	 continuous	 ambulatory	 peritoneal	 dialysis	 (CAPD)	
treatment.Precipitation	of	proteins	from	peritoneal	fluid	samples	was	performed	with	
ice‐cold	0.1%	trifluoroacetic	acid	 in	methanol	 (v/v).	Agilent	Zorbax	SB‐C18	analytical	
column	 (150	 mm	 x	 4.6	 mm;	 3.5	 µm)	 was	 used.	 The	 optimal	 conditions	 for	
chromatographic	separation	were:	mobile	phase	methanol	–	0.1%	trifluoroacetic	acid	
(34:66,	v/v),	flow	rate	of	1	ml/min,	and	column	temperature	of	35°C,	with	UV	detection	
wavelength	 at	 285	 nm.	 The	 total	 run	 time	 was	 around	 10	 min.	 During	 validation,	
linearity	was	 confirmed	 over	 the	 concentration	 range	 0.2‐50	 µg/ml,	with	 correlation	
coefficients	higher	 than	0,9857	 for	both	analytes.	The	assay	exhibited	adequate	 intra‐
day	and	 inter‐day	precision,	with	relative	standard	deviation	 less	 than	13.92%,	while	
the	 accuracy	 ranged	 	 87.76‐111.74%,	 for	 both	 analytes.The	 obtained	 results	 indicate	
that	 the	 method	 is	 simple,	 precise,	 fast	 and	 suitable	 for	 the	 separation	 and	
quantification	 of	moxifloxacin	 and	 ciprofloxacin	 in	 the	 peritoneal	 fluid	 of	 patients	 on	
CAPD.	 Therefore,	 the	 proposed	 method	 has	 a	 potential	 to	 be	 applied	 for	 the	
optimisation	of	dosage	during	peritonitis	therapy	with	moxifloxacin	or	ciprofloxacin.	
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UTICAJ	MICELA	RAZLIČITOG	NAELEKTRISANJA	KAO	SIMULIRAJUĆIH	
SISTEMA	BIOMEMBRANA	NA	JONIZACIJU	RUPATADINA	
 
Marija	Popović	Nikolić1,	Gordana	Popović2,	Kristina	Stojilković2,																			
Maja	Dobrosavljević2,	Danica	Agbaba1	
 
1Katedra	za	farmaceutsku	hemiju,	Univerzitet	u	Beogradu	‐	Farmaceutski	
fakultet,	2Katedra	za	opštu	i	neorgansku	hemiju,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet	(Srbija)	
 
Rupatadin	 je	 selektivni	 antagonist	 histaminskih	 H1	 receptora	 druge	 generacije	
koji	se	primenjuje	u	terapiji	alergijskog	rinitisa	 i	hronične	urtikarije.	Rupatadin	sadrži	
tri	 jonizaciona	 centra,	 dva	 aromatična	 amina	 i	 jedan	 cikličan	 alkilamin.	 Dozirani	
farmaceutski	oblici	za	oralnu	primenu	kao	aktivnu	supstancu	sadrže	rupatadin	fumarat.	
U	rastvoru	rupatadin	fumarata	uspostavlja	se	složen	sistem	protolitičkih	ravnoteža	koji	
uključuje	 tri	 bazna	 centra	 rupatadina	 i	 dve	 karboksilne	 grupe	 fumarne	 kiseline.	
Poznavanje	pKa	vrednosti	lekova	neophodno	je	za	procenu	farmakokinetičkih	osobina	i	
bioraspoloživosti.	U	fiziološkim	uslovima	pKa	vrednosti	mogu	biti	promenjene	u	odnosu	
na	 vodeni	 rastvor	 usled	 interakcija	 sa	 naelektrisanim	 i	 polarnim	 biomolekulima.	
Ispitivanje	 jonizacije	 u	 pojednostavljenim	 sistemima	 biomembrana,	 kao	 što	 su	
micelarni	 rastvori	 surfaktanata,	 pruža	 bolji	 uvid	 u	 ponašanje	 lekova	 u	 fiziološkim	
uslovima.	Ispitan	je	uticaj	micelarnih	rastvora,	anjonskog	natrijum‐dodecilsulfata	(SDS),	
katjonskog	 cetiltrimetilamonijum‐bromida	 (CTAB)	 i	 nejonskog	 4‐oktilfenol	
polietoksilata	(TX‐100)	na	protolitičke	ravnoteže	rupatadina.		
Potenciometrijski	 su	 određene	 pKa	 vrednosti	 bez	 i	 u	 prisustvu	 10‐2	 M	
surfaktanata,	 na	 temperaturi	 25oC	 i	 pri	 konstantnoj	 jonskoj	 sili	 (0,1	 M	 NaCl).	
Potenciometrijski	 podaci	 analizirani	 su	 primenom	 programa	 Hyperquad.	 Nezavisno	
određene	 pKa	 vrednosti	 fumarne	 kiseline	 korišćene	 su	 kao	 ulazni	 parametri	 za	
određivanje	pKa	vrednosti	rupatadina.		
Određene	 su	 pKa	 vrednosti	 u	 vodenom	 rastvoru	 (pKa1=3,34;	 pKa2=4,72;	
pKa3=6,75)	i	uočen	je	uticaj	svih	primenjenih	surfaktanata,	SDS	(∆pKa	do	+1,44);	CTAB	
(∆pKa	 od	 ‐1,99	 do	 +0,14);	 TX‐100	 (∆pKa	 od	 ‐0,72	 do	 +0,38),	 na	 promenu	 jonizacije.	
Jonizujući	centri	rupatadina	uključuju	se	u	elektrostatičke,	hidrofobne,	dipol	interakcije	
i	 vodonične	 veze	 sa	 micelama.	 Dijagram	 raspodele	 ravnotežnih	 oblika	 u	 funkciji	 pH	
ukazuje	 da	 je	 promena	 raspodele	 najizraženija	 u	 pH	 oblasti	 4	 –	 8	 koja	 obuhvata	
biofarmaceutski	značajne	pH	vrednosti.		
Pomeranje	 protolitičkih	 ravnoteža	 rupatadina	 pod	 uticajem	micela	 ukazuje	 da	
biomolekuli	 različite	 polarnosti	 i	 naelektrisanja	 u	 fiziološkim	 uslovima	mogu	 izazvati	
promenu	raspodele	ravnotežnih	oblika	od	kojih	zavise	rastvorljivost	i	permeabilnost.		
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Rupatadine	 belongs	 to	 selective	 second‐generation	 histamine	 H1	 receptors	
antagonists,	used	in	seasonal	allergic	rhinitis	and	chronic	urticaria.	Rupatadine	contains	
three	 ionizable	 basic	 centers,	 two	 aromatic	 and	 one	 cyclic	 aliphatic	 amine.	
Pharmaceutical	 dosage	 forms	 contain	 rupatadine	 fumarate	 as	 an	 active	 substance.	
Complex	system	of	protolytic	equilibria	establishes	in	solution	of	rupatadine	fumarate	
including	three	rupatadine	basic	centers	and	two	carboxylic	groups	of	fumaric	acid.	The	
pKa	 values	 are	 necessary	 for	 estimation	 of	 pharmacokinetic	 properties	 and	
bioavailability	of	drugs.	Under	 the	physiological	conditions	protolytic	equilibria	could	
be	shifted	due	to	interactions	with	biomolecules.	The	investigations	of	ionization	in	the	
present	 of	 simplified	 biomembrane	 systems	 (micellar	 solutions	 of	 surfactants)	 give	
better	 insight	 into	 physiological	 drug	 behavior.	 The	 effects	 of	 surfactants,	 sodium	
dodecyl	 sulfate	 (SDS),	 cetyltrimethylammonium	 bromide	 (CTAB)	 and	 4‐octylphenol	
polyethoxylates	(TX‐100)	on	rupatadine	ionization	have	been	investigated.	
The	 pKa	 values	were	 determined	 potentiometrically	 in	 the	 absence	 and	 in	 the	
presence	 of	 10‐2	 M	 surfactants	 at	 25°C	 and	 constant	 ionic	 strength	 (0.1	 M	 NaCl).	
Potentiometric	data	were	analyzed	in	program	Hyperquad.	Independently	determined	
pKa	 values	 of	 fumaric	 acid	 were	 used	 as	 input	 parameters	 for	 determination	 of	
rupatadine	pKa	values.		
The	ionization	in	water	was	defined	(pKa1=3.34;	pKa2=4.72;	pKa3=6.75)	and	shift	
in	protolytic	equilibria	in	the	presence	of	micelles,	SDS	(∆pKa	up	to	+1.44);	CTAB	(∆pKa	
from	‐1.99	to	+0.14);	TX‐100	(∆pKa	from	‐0.72	to	+0.38),	were	observed.	The	ionization	
centers	 of	 rupatadine	 are	 involved	 in	 electrostatic,	 hydrophobic,	 dipole	 interactions,	
and	 hydrogen	 bonds	 with	 micelles.	 Distribution	 diagram	 of	 equilibrium	 forms	 as	 a	
function	of	pH	indicates	that	change	in	ionization	is	the	most	expressed	in	pH	range	4–8	
which	includes	biopharmaceutically	important	pH	values.		
The	 shift	 in	 rupatadine	 protolytic	 equilibria	 indicates	 that	 biomolecules	 of	
different	 charge	 and	 polarity	 could	 change	 distribution	 of	 equilibrium	 forms	
responsible	for	solubility	and	permeability.	
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Rad	 obuhvata	 analizu	 bezbednosti	 dečijih	 igračaka	 u	 zavisnosti	 od	 vrste	
materijala	 na	 sadržaj	 metala	 i	 metaloida	 i	 ftalata,	 kao	 i	 migraciju	 moguće	 prisutnih	
toksičnih	 materija	 (metala	 i	 metaloida,	 primarnih	 i	 sekundarnih	 aromatičnih	 amina,	
formaldehida	 i	 policikličnih	 aromatičnihugljovodonika)	 u	 skladu	 sa	 zahtevima	
standarda	 SRPS	 EN	 71‐3:2017	 i	 SRPS	 EN71‐9:2009,	 važećim	 Pravilnikom	 o	
zdravstvenoj	 ispravnosti	 predmeta	 opšte	 upotrebe	 i	 Pravilnikom	 o	 ograničenjima	 i	
zabranama	proizvodnje,	stavljanja	u	promet	i	korišćenja	hemikalija.	
	Sadržaj	 metala	 i	 metaloida	 u	 igračkama	 od	 elastomera,	 višeslojnog	 kartona,	
masa	 za	 crtanje	 i	 oblikovanje	 određuje	 se	 tehnikom	 ICP‐OES.	 Istom	 tehnikom	 se	
određuju	 metali	 i	 metaloidi	 iz	 odgovarajućih	 migracionih	 rastvora	 u	 koje	 su	 delovi	
igračke	 potopljene:	 dejonizovane	 vode,	 pljuvačke,	 3%	 sirćetne	 kiseline	 i	 prema	
standardu	SRPS	EN71‐3:	2017:	rastvoru	0,07M	HCl	i	0,14M	HCl.	Migracija	formaldehida	
u	igračkama	od	tekstila,	celuloze,	drveta	i	elastomera	određuje	se	spektrofotometrijski	
u	migracionom	 rastvoru	 dejonizovane	 vode	 ili	 3%	 sirćetne	 kiseline	 u	 koje	 je	 igračka	
potopljena	 u	 zavisnosti	 od	 tipa	 uzorka	 i	 primenjenog	 standarda.	 Sadržaj	 ftalata	 u	
polimernim	 delovima	 igračaka	 se	 određuje	 tehnikom	 GC‐MS.	 Migracija	 primarnih	 i	
sekundarnih	aromatičnih	amina	 i	policikličnih	aromatičnih	ugljovodonika	se	određuje	
se	 iz	migracionog	rastvora	dejonizovane	vode	koji	 je	migracioni	rastvor	 izbora	prema	
standardu	SRPS	EN	71‐10:2015	tehnikom	GC‐MS.	
Među	 200	 analiziranih	 uzoraka	 dečijih	 igračaka	 u	 poslednjih	 15	 meseci	
ustanovljeno	 je	 da	 je	 4%	 bilo	 neispravno	 zbog	 povećane	 migracije	 olova,	 nikla	 ili	
barijuma,	 12%	 zbog	 povećanog	 sadržaja	 ftalata	 i	 3%	 zbog	 povećane	 migracije	
formaldehida	u	igračkama	od	celuloze	i	tekstila.	
Naša	 laboratorijska	 praksa	 je	 pokazala	 da	 je	 najveći	 broj	 uzoraka	 igračaka	 bio	
neispravan	 zbog	 povećanog	 sadržaja	 ftalata	 i	 da	 najveći	 problem	 za	 proizvođače	
igračaka	predstavlja	poreklo	plastike.	 Ipak,	najveći	broj	analiziranih	uzoraka	 igračaka,	
prema	 parametrima	 koji	 se	 određuju	 u	 zavisnosti	 od	 vrste	 materijala	 od	 kojih	 su	
napravljene,	 zadovoljio	 je	 postavljene	 kriterijume	 bezbednosti	 zadate	 važećim	
nacionalnim	standardima	i	pravilnicima.	
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Marija	Stanković,	Marija	Đorđević,	Ana	Stanisavljev	
 
Institute	of	Public	Health,	Belgrade	(Serbia)	
 
 
This	paper	deals	with	toys	safety	regarding	the	content	of	metals	and	metalloids	
and	 phthalates	 and	 migration	 of	 possibly	 present	 toxic	 materials	 (metals	 and	
metalloids,	 primary	 and	 secondary	 aromatic	 amines,	 formaldehyde,	 and	 polycyclic	
aromatic	carbohydrates)	in	conformity	with	standards	SRPS	EN	71‐3:2017,	SRPS	EN71‐
9:2009,	 National	 general	 product	 safety	 regulation	 and	 Regulations	 of	 limiting	 and	
banning	production,	placing	on	market,	and	using	of	chemicals.		
Content	 of	 metals	 and	 metalloids	 in	 toys	 made	 of	 elastomers,	 multilayer	
cardboard,	drawing	masses	and	moldings	is	determined	by	the	ICP‐OES	technique.	The	
same	technique	is	used	to	determine	metals	and	metalloids	from	migration	solutions	in	
which	toys	are	immersed:	deionized	water,	saliva,	3%	acetic	acid	and	according	to	the	
standard	 SRPS	 EN	 71‐3:	 2017:	 solution	 of	 0.07M	 HCl	 and	 0.14M	 HCl.	 Migration	 of	
formaldehyde	in	toys	made	of	textile,	cellulose,	wood	and	elastomers	is	determined	by	
spectrophotometry	 in	 the	migration	 solution	of	deionized	water	or	 3%	acetic	 acid	 in	
which	 the	 toy	 is	 immersed,	 depending	 on	 the	 kind	 of	 the	 sample	 and	 the	 applied	
standard.	The	content	of	phthalates	 in	polymer	toy	parts	 is	determined	by	the	GC‐MS	
technique.	 Migration	 of	 primary	 and	 secondary	 aromatic	 amines	 and	 polycyclic	
aromatic	 carbohydrates	 is	 determined	 from	 migration	 solution	 of	 deionized	 water,	
which	is	the	solution	of	choice	according	to	the	standard	SRPS	EN	71‐10:2015,	by	the	
GC‐MS	technique.		
Among200	 analyzed	 toy	 samples	 during	 the	 last	 15	 months,	 it	 has	 been	
established	 that	 4%	 did	 not	 comply	 due	 to	 increased	 migration	 of	 lead,	 nickel	 or	
barium,	 12%	 due	 to	 increased	 content	 of	 phthalates,	 and	 3%	 due	 to	 increased	
migration	of	formaldehyde.		
Our	 laboratory	 practice	 showed	 that	 majority	 of	 toys	 samples	 that	 failed	
toxicological	safety	assessment	had	increased	content	of	phthalates.	However,	most	of	
the	 analyzed	 toy	 samples	 conformed	 to	 required	 safety	 criteria	 defined	 by	 national	
standards	and	regulations.	
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U	 terapiji	 akutnog	 trovanja	 organofosfornim	 pesticidima	 i	 nervnim	 bojnim	
otrovima,	piridinijumski	oksimi,	kao	reaktivatori	inhibirane	acetilholinesteraze	(AChE),	
predstavljaju	još	uvek	jedine	kauzalne	antidote.	U	poslednjoj	dekadi	eksperimentalnih	
istraživanja	u	ovoj	oblasti,	obećavajuće	in	vitro	i	in	vivo	rezultate	dali	su	novosintetisani	
oksimi	 K203	 i	 K027.	 Međutim,	 prema	 našim	 saznanjima,	 do	 sada	 nije	 kvantitativno	
ispitana	 in	 vivo	 dozna	 zavisnost	 efekta	 oksima,	 koja	 bi	 omogućila	 preciznije	
sagledavanje	 mehanizma	 dejstva	 i	 poređenje	 njihove	 efikasnosti.	 Stoga	 je	 u	 ovom	
istraživanju	 ispitana	dozna	zavisnost	efekta	 reaktivacije	AChE	oksimima	K203	 i	K027	
Benchmark	 metodologijom	 za	 kvantitativnu	 analizu	 doza‐efekat	 odnosa,	 kod	 pacova	
akutno	trovanih	dihlorvosom	(DDVP).	
Mužjaci	Wistar	 pacova	 (5/grupi)	 tretirani	 su	 oksimom	 (0/1,25/2,5/5/25/50%	
LD50,	 i.m)	 i	 atropinom	 (10	mg/kg,	 i.m),	 neposredno	 nakon	 tretmana	 DDVP‐om	 (75%	
LD50,	 s.c).	 Aktivnost	 eritrocitne	 AChE	 je	 određena	 Ellman‐ovom	metodom	 60	minuta	
nakon	tretmana.	Benchmark	analiza	odnosa	doza‐efekat	urađena	je	u	PROAST	softveru	
ver.65.5	(RIVM,	Holandija).	
Dozno	zavisni	 trend	povećanja	 aktivnosti	AChE	bio	 je	opisan	eksponencijalnim	
modelom	 (y=a[c‐(c‐1)exp(‐bxd)])	 sa	 sledećim	 vrednostima	 karakterističnih	
parametara:	 a=0,795,	 bK203+A=0,00047,	 bK027+A=0,0011,	 c=2,724	 i	 d=1,536.	 Značajna	
razlika	 u	 parametru	 b	 pokazuje	 da	 je	 kriva	 doza‐efekat	 za	 oksim	 K203	 pomerena	
udesno	u	odnosu	na	krivu	oksima	K027,	ukazujući	na	 razliku	u	potentnosti	oksima	u	
reaktivaciji	 enzima.	 Izračunate	Benchmark	 doze	 (BMD)	 pri	 kojima	 oksimi	 dovode	 do	
100%	povećanja	efekta	(izraženo	kao	%	aktivnosti	enzima	grupe	tretirane	samo	DDVP‐
om)	su	iznosile	BMD100‐K203+A=133	i	BMD100‐K027+A=77	µmol/kg,	pokazujući	da	se	
ista	veličina	efekta	postiže	za	oko	1,7‐puta	nižom	dozom	oksima	K027.	 	Kvantitativna	
Benchmark	analiza	ukazala	je	na	prednost	eksperimentalnog	oksima	K027	u	odnosu	na	
oksim	K203	zbog	mogućnosti	primene	nižih	doza,	čineći	ga	eksperimentalnim	oksimom	
vrednim	daljih	ispitivanja.	
	
Projekat	III46009	Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	Republike	Srbije.	
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In	 the	 therapy	of	acute	poisoning	with	organophosphorus	pesticides	and	nerve	
agents,	pyridinium	oximes,	as	reactivators	of	inhibited	acetylcholinesterase	(AChE),	are	
still	the	only	causal	antidotes.	In	the	last	decade	of	experimental	research	in	this	field,	
promising	 in	vitro	and	 in	vivo	 results	gave	newly	synthesized	oximes	K203	and	K027.	
However,	 according	 to	 our	 best	 knowledge,	 so	 far	 they	 have	 not	 been	 quantitatively	
evaluated,	 which	would	 enable	 a	more	 accurate	 understanding	 of	 the	mechanism	 of	
action	and	efficacies	comparison.	Therefore,	 in	 this	study,	reactivating	effect	of	oxime	
K203	 and	 K027	 was	 examined	 by	 Benchmark	 methodology	 for	 quantitative	 dose‐
response	analysis	in	rats	acutely	exposed	to	dichlorvos	(DDVP).	
Male	Wistar	 rats	 (5/group)	 were	 treated	 with	 oxime	 (0/1.25/2.5/5/25/50%	
LD50,	im)	and	atropine	(10	mg/kg	im)	immediately	after	DDVP	challenge	(75%	LD50,	sc).	
Erythrocyte	AChE	activity	was	determined	by	Ellman's	method	60	min	after	treatment.	
The	Benchmark	analysis	was	done	by	PROAST	software	ver.65.5	(RIVM,	Netherlands).	
Dose‐response	modeling	resulted	in	the	exponential	curve	(y=a[c‐(c‐1)exp(‐bxd)])	with	
parameters:	a=0,795,	bK203+A=0,00047,	bK027+A=0.0011,	c=2.724	and	d=1.536.	Significant	
difference	 in	 parameter	 b,	 showing	 the	 right‐shifted	 position	 of	 the	 K203	 curve	
compared	 to	 K027,	 has	 indicated	 the	 difference	 in	 the	 potency	 of	 two	 oximes	 in		
reactivation	of	an	enzyme.	Estimated	Benchmark	dose	(BMD)	for	100%	effect	size	(%‐
change	in	enzyme	activity	relative	to	DDVP‐treated	group)	were	BMD100‐K203+A=133	
and	BMD100‐K027+A=77	µmol/kg,	showing	that	the	same	effect	size	 is	reached	by	1.7	
times	lower	dose	of	oxime	K027.		
The	 quantitative	 Benchmark	 analysis	 indicated	 the	 advantage	 of	 the	
experimental	oxime	K027	compared	to	oxime	K203	because	of	the	possibility	of	lower	
doses	usage,	making	it	worthy	of	further	testing.	
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Zloupotreba	 psihoaktivnih	 supstanci	 predstavlja	 jedan	 od	 najznačajnijih	
problema	javnog	zdravlja.	Konzumiranje	psihoaktivnih	supstanci	se	može	lako	potvrditi	
imunohromatografskim	 test	 trakama	 za	 analizu	urina.	 Iako	brz	 i	 jednostavan,	 ovakav	
vid	 skrininga	 je	 podložan	 raznim	 manipulacijama	 od	 strane	 ispitanika,	 kao	 što	 je	
dodatak	adulteransa	 (npr.	 kućnih	hemikalija),	 tokom	procesa	 sakupljanja	urina.	Kako	
specifične	 test	 trake	za	detekciju	adulteranasa	nisu	prisutne	na	našem	tržištu,	 ispitali	
smo	efikasnost	upotrebe	biohemijskih	i	pH	test	traka	za	istu	namenu.	
Pretragom	 literature,	 a	 na	 osnovu	 njihove	 sposobnosti	 da	 utiču	 na	 rezultate	
detekcije	 psihoaktivnih	 supstanci,	 izdvojene	 su	 sledeće	 hemikalije:	 sok	 od	 limuna,	
limunska	 kiselina,	 alkoholno	 sirće,	 Asepsol,	 Cevtok,	WC	 Sanitar,	 Varikina	 i	 Primosept	
GA.	Pre	 i	posle	dodatka	adulteranasa	 svaki	uzorak	urina	 je	 testiran	pomoću	pH	 traka	
(pH‐Fix;	 MACHEREY‐NAGEL)	 i	 biohemijskih	 test	 traka	 za	 semi‐kvantitativno	
određivanje:	 leukocita,	 ketona,	 nitrita,	 urobilinogena,	 bilirubina,	 proteina,	 glukoze,	
specifične	 težine,	 krvi	 i	 askorbinske	 kiseline	 (URIT	 11G;	 MedicalElectronicCo	 Ltd,	
China).	
Dodatak	Cevtoka	urinu	doveo	je	do	nevažećeg	rezultata	u	slučaju	5	od	ukupno	10	
ispitivanih	biohemijskih	parametara.	Asepsol	je	doveo	do	nevažećeg	rezultata	prilikom	
očitavanja	prisustva	krvi,	a	WC	sanitar	za	vrednosti	proteina	u	urinu.	Dodatak	Varikine	
doveo	 je	do	detektovanja	prisustva	krvi	u	urinu,	a	dodatak	Primosepta	GA	do	visokih	
vrednosti	 ketona.	 Sledeće	 hemikalije	 su	 dovele	 do	 promene	 fiziološkog	 pH:	 limunska	
kiselina	 i	 WC	 Sanitar	 (pH	 1),	 sok	 od	 limuna	 (pH3)	 i	 Cevtok	 (pH14).	 Jedino	 dodatak	
alkoholnog	sirćeta	nije	doveo	do	promene	fizioloških	parametara	urina,	što	ukazuje	da	
može	proći	neopaženo	tokom	kontrole	integriteta	uzorka.	
Upotreba	biohemijskih	i	pH	test	traka	predstavlja	brz,	jeftin	i	efikasan	metod	za	
detekciju	manipulacije	urina.	U	slučaju	da	rezultati	dobijeni	ovim	trakama	ukazuju	na	
manipulaciju	 ili	 kontaminaciju	 urina,	 potrebno	 je	 izvršiti	 dodatne	 analize	
konfirmativnim	metodama,	ili	eventualno	ponoviti	analizu	iz	novog	uzorka.	
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Drug	 abuse	 is	 one	 of	 the	 most	 important	 public	 health	 problems.	 Nowadays,	
urine	 analysis	 by	 immunochromatographic	 test	 strips	 can	 easily	 confirm	 drug	
consumption.	 Although	 quick	 and	 easy,	 these	 analyses	 are	 extremely	 susceptible	 to	
adulterants	 such	 as	 household	 chemicals,	 which	 can	 be	 added	 during	 the	 urine	
collection	procedure.	Due	to	the	lack	of	the	specific	urine	adulterants	test	strips	in	the	
market	of	Serbia,	we	investigated	efficiency	of	biochemical	test	strips	and	pH	test	strips	
for	the	same	purpose.	
Based	on	literature	search	for	their	efficacy	to	change	results	of	drug	screening	
analysis,	 the	 following	 household	 chemicals	 were	 selected:	 lemon	 juice,	 citric	 acid,	
alcoholic	vinegar,	Asepsol,	Cevtok,	WC	Sanitar,	Varikina	and	Primosept	GA.	Before	and	
after	 adulteration,	 urine	 samples	 were	 checked	 by	 test	 strips	 for	 semi‐quantitative	
measurement	 of:	 leukocytes,	 ketone,	 nitrite,	 urobilinogen,	 bilirubin,	 protein,	 glucose,	
specific	gravity,	blood	and	ascorbic	acid	(URIT	11G;	Medical	Electronic	Co	Ltd,	China),	
as	well	as	pH	test	strips	(pH‐Fix;	MACHEREY‐NAGEL).	
Addition	 of	 Cevtok	 caused	 malfunction	 five	 of	 ten	 investigated	 biochemical	
parameters.	Also,	Asepsol	and	WC	Sanitar	produced	malfunction	of	blood	and	protein	
measurement	respectively.	Varikina	gave	high	blood	levels,	while	Primosept	GA	caused	
high	 levels	of	ketones.	 Indicative	changes	 in	urine	pH	value	was	 induced	by	following	
chemicals:	WC	Sanitar	and	citric	acid	(pH	1),	 lemon	juice	(pH	3),	and	Cevtok	(pH	14).	
Only	in	case	of	alcoholic	vinegar,	known	as	potent	adulterant,	physiological	properties	
of	urine	were	not	changed,	so	it	could	pass	specimen	validity	test	and	pass	unnoticed.	
Biochemical	test	strips	and	pH	test	strips	proved	to	be	quick,	cost‐effective,	and	
efficient	 test	 for	 the	detection	of	 the	most	adulterated	samples.	 If	 the	results	of	 these	
analyses	 suggest	 that	 the	 sample	 has	 been	 manipulated,	 altered	 or	 otherwise	
contaminated,	sample	should	be	analyzed	by	confirmative	analytical	methods,	or	a	new	
sample	should	be	obtained	for	further	testing.	
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Imajući	 u	 vidu	 da	 je	 kontrola	 kvaliteta	 lekova	 podjednako	 značajna	 kao	 i	
ispitivanje	 njihove	 efikasnosti,	 Internacionalna	 konferencija	 za	 harmonizaciju	 (ICH)	
donela	 je	 veliki	 broj	 smernica	 za	 ispitivanje	 nečistoća	 u	 lekovima,	 uključujući	 i	
genotoksične	 nečistoće.	 Degradacioni	 proizvodi/nečistoće	 obično	 su	 prisutni	 u	maloj	
količini,	te	ih	je	teško	izolovati	i	kvantifikovati,	a	podaci	o	njihovoj	bezbednosti	često	su	
nedovoljno	ispitani.	Nedavni	razvoj	in	silico	metoda	omogućio	je	relativno	brz	način	za	
procenu	 toksičnosti,	 što	 je	 korisno	 kada	 su	 konvencionalni	 podaci	 o	 toksičnosti	
ograničeni	ili	nedostaju.	
Derek	Nexus	 i	 OECD	 QSAR	 Toolbox,	 softveri	 namenjeni	 za	 upotrebu	 od	 strane	
vlade,hemijske	 industrije	 i	 drugih	 interesnih	 grupa,	 predstavljaju	 alate	 u	 koje	 su	
ugrađeni	kvantitativni	modeli	odnosa	struktura	i	aktivnosti	(QSAR).	Ovi	modeli	služe	za	
predviđanje	 toksičnosti	 hemikalija	 na	 osnovu	 hemijske	 strukture.	 Derek	 Nexus	 je	
komercijalan	 softver	 zasnovan	 na	 ekspertskom	 saznanju.	 Nakon	 unosa	 ispitivane	
hemikalije,	 ovaj	 softver	 prikazuje	 ,,strukturne	 alerte”	 (upozorenja	 kategorizovana	 na	
osnovu	 vrste	 toksičnog	 efekta).	 Takođe,	 daje	 podatke	 o	 toksičnosti	 za	 sve	 strukturne	
analoge,	grafička	objašnjenja	mehanizama	toksičnosti	 i	pregled	 literature,	 što	zajedno	
doprinosi	predviđanju	toksičnosti.	
OECD	 QSAR	 Toolbox	 je	 besplatan	 softver	 zasnovan	 na	 pristupu	 grupisanja	
hemikalija	u	kategorije	na	osnovu	hemijske	strukture.	Sadrži	in	silico	modele,	kao	što	su	
read‐across	 (prikladan	 za	 kvalitativna	 predviđanja),	 trend	 analysis	 (prikladan	 za	
kvantitativna	 predviđanja)	 i	 „(Q)SARmodels”	 (koristi	 se	 kada	 ne	 postoje	 adekvatni	
analozi	za	ciljanu	hemikaliju).	Treba	imati	na	umu	da	je	pistup	zasnovan	na	formiranju	
kategorija	subjektivan	i	zavisi	od	brojnih	faktora,	kao	što	su	definisanje	kategorije	i	broj	
jedinjenja	koji	kategorija	sadrži.	
Rezultati	dobijeni	Derek	Nexus	i	OECD	QSAR	Toolbox	softverima	mogu	se	koristiti	
za	prevazilaženje	ograničenja	prilikom	procene	toksičnosti	nečistoća	u	lekovima	i	služiti	
kao	 osnova	 za	 dalja	 ispitivanja,	 sa	 ciljem	 smanjenja	 potrošnje	 resursa	 i	 broja	
eksperimentalnih	životinja.	
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Having	 in	 mind	 that	 drug	 quality	 control	 is	 equally	 important	 as	 verifying	 its	
efficacy,	 various	 ICH	 guidance	 documents	 on	 pharmaceutical	 impurities	 were	
published,	including	Quality	Guidelines	on	Pharmaceutical	Impurities	and	Guideline	on	
the	 limits	 of	 genotoxic	 impurities.	 These	 impurities,	 consisting	 of	 pharmaceutical	
contaminants	and	degradants,	are	usually	present	at	 low	levels,	making	them	difficult	
to	isolate	and	measure.	Furthermore,	the	data	about	their	toxicity	are	obscure.	A	recent	
expansion	of	in	silico	methods	offers	a	relatively	quick	way	to	estimate	toxicity,	which	is	
useful	when	conventional	toxicology	data	are	limited	or	lacking.		
Derek	Nexus	and	OECD	QSAR	Toolbox,	used	by	governments,	chemical	industry,	
and	other	stake	holders,	are	tools	that	provide	pre‐built	quantitative	structure–activity	
relationship	 (QSAR)	 models.	 These	 models	 predict	 chemicals’	 toxicity	 based	 on	 the	
molecular	descriptors.	Derek	Nexus	 is	 a	 commercial	knowledge‐based	expert	 system.	
After	 the	 input	 of	 the	 investigated	 chemical,	 it	 forms	 alerts	 (categorized	 by	 the	
endpoint),	examples,	and	rules,	all	of	which	contribute	to	making	a	toxicity	prediction.	
It	also	gives	a	graphical	explanation	of	the	QSAR,	mechanistic	justification,	toxicity	data	
of	all	the	structural	analogs	and	key	references.	
The	 OECD	 QSAR	 Toolbox	 is	 a	 freely	 available	 software	 application	 based	
specifically	on	the	chemical	category	approach.	It	contains	useful	in	silico	models,	such	
as	read‐across	(appropriate	for	qualitative	endpoints),	trend	analysis	(appropriate	for	
quantitative	endpoints),	and	 „(Q)SAR	models”	 (used	when	no	adequate	analogs	could	
be	 found	 for	 the	 target	 chemical).	However,	 chemical	category	approach	 is	subjective	
and	reliant	on	a	number	of	factors,	such	as	the	definition	of	the	category	and	number	of	
compounds	the	category	contains.		
Results	obtained	from	Derek	Nexus	and	OECD	QSAR	Toolbox	could	be	useful	for	
surpassing	 limitations	 of	drug	 impurities	 toxicity	 assessment	 and	 serve	 as	 a	 base	 for	
further	examination,	in	order	to	reduce	the	resources	and	number	of	test	animals.	
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U	 poslednjih	 nekoliko	 godina	 pojavio	 se	 značajan	 broj	 novih	 psihoaktivnih	
supstanci	 (NPAS)	 što	 je	 rezultiralo	 povećanjem	 konzumacije,	 posebno	među	mlađom	
populacijom.	 Životna	 prevalenca	 upotrebe	 NPAS	 među	 mlađim	 osobama	 (15‐24	
godine)	u	Evropskoj	uniji	je	bila	8%	u	2014.	godini,	dok	je	taj	broj	2015.	godine	iznosio	
4%	za	učenike	starosne	dobi	15	i	16	godina	u	24	evropske	zemlje.	Uprkos	ogromnom	
naporu,	raspoloživi	podaci	o	NPAS	zlouporebi	u	opštoj	populaciji	su	i	dalje	ograničeni.		
Objektivan	nadzor	nad	prevalencom	NPAS	predstavlja	 izazov,	zato	što	NPAS	ne	
mogu	 biti	 detektovane	 standardnim	 skrining	 metodama	 za	 detekciju	 droga.	 Dalje,	
promenom	 hemijske	 strukture	 postojećih	 NPAS	 stvaraju	 se	 nove	 supstance,	 što	
predstavlja	 prepreku	 za	 efikasno	 funcionisanje	 forenzičkih	 laboratorija	 i	 pravnog	
sistema.	Nemogućnost	da	se	proceni	upotreba	NPAS	pomoću	standardnih	pokazatelja,	
kao	što	su	anketiranje	opšte	populacije,	broj	hospitalizovanih	 i	primljenih	u	centre	za	
bolesti	zavisnosti,	dovodi	do	nesklada	između	količine	zaplenjenih	NPAS	i	prijavljenog	
stepena	zloupotrebe.		
Kako	bi	se	dobili	podaci	o	obrascima	upotrebe	droga	u	određenom	vremenskom	
periodu,	otpadne	vode	se	ispituju	na	prisustvo	metabolita	droga	uzimanjem	uzoraka	iz	
određenog	 izvora,	 poput	 kanalizacionog	 sistema.	 Dobijene	 vrednosti	 koncentracija	
metabolita	(ng/l)	u	kombinaciji	sa	protokom	kanalizacije	(l/dan)	i	veličinom	populacije	
(na	1000	stanovnika),	omogućavaju	poređenje	stepena	upotrebe	droge	(mg/dan/1000	
ljudi)	 između	 različitih	 lokacija.	 Pored	 analize	 otpadnih	 voda,	 sadržaj	 iz	 mobilnih	
toaleta	 noćnih	 klubova	 kao	 i	 muzičkih	 festivala	 se	 takođe	 može	 analizirati,	 što	
predstavlja	jedan	od	načina	procene	prevalence	NPAS.		
Epidemiologija	otpadnih	voda	je	naučna	disciplina	koja	se	brzo	razvija	i	koja	ima	
potencijal	da	proširi	postojeće	epidemiološke	alate,	omogućavajući	relevantnu	procenu	
upotrebe	NPAS	koja	je	zasnovana	na	dokazima.		
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In	the	past	few	years,	significant	number	of	new	psychoactive	substances	(NPS)	
emerged	thus	leading	to	elevated	consumption,	especially	in	young	population.	Lifetime	
prevalence	of	NPS	use	amongst	younger	adults	(15‐24	years)	 in	European	Union	was	
8%	 in	 2014,	 while	 that	 number	 was	 4%	 for	 15‐	 to	 16‐year	 school	 students	 in	 24	
European	countries	 in	2015.	Despite	 the	huge	effort,	 the	available	data	on	 the	extent	
NPS	use	in	general	population	are	still	limited.			
The	 objective	 survey	 of	 NPS	 prevalence	 is	 challenged	 since	 NPS	 can	 not	 be	
detected	by	standard	screening	methods	for	drugs	detection.	Furthermore,	alteration	in	
chemical	 structures	 of	 existing	NPS,	 lead	 to	 new	 substances	 production	 and	 creat	 an	
obstacle	 for	 effective	 forensic	 laboratories	 and	 legal	 system	 functioning.	 Inability	 to	
estimate	NPS	use,	throughout	standard	indicators,	such	as	general	population	surveys,	
hospital	 admissions	 or	 enrolment	 in	 addiction	 recovery	 centers,	 etc.,	 lead	 to	
discrepancies	between	quantity	of	seizures	and	the	reported	levels	of	use.			
In	 order	 to	 achieve	 almost	 real‐time	 data	 on	 drug	 use	 patterns,	wastewater	 is	
being	 analyzed	 for	 presence	 of	 drug	 metabolites	 by	 sampling	 a	 known	 source	 of	
wastewater	 such	 as	 sewage	 system.	 Gained	 concentration	 of	 drug	 metabolites	
expressed	by	(ng/L)	are	combined	with	the	corresponding	flow	of	sewage	(L/day)	and	
size	 of	 population	 (per	 1000	 inhabitants),	 which	 can	 enable	 drug	 use	 rate	
(mg/day/1000	 individuals)	 comparison	 between	 different	 locations.	 In	 addition	 to	
sewage	wastewater	analysis,	portable	toilets	content	from	nightclubs	and	music	festival	
can	also	be	analyzed,	offering	a	technique	in	NPS	prevalence	assessment.		
Waste	 water‐based	 epidemiology	 is	 a	 rapidly	 developing	 scientific	 discipline	
which	has	the	potential	to	broaden	the	existing	epidemiological	tools,	providing	more	
relevant,	evidence‐based	estimates	of	NPS	use.			
	
 
 
 
441 
Arh.farm 2018;68: 441-442 TOKS-P6 
 
 
PRIMENA	MULTIPLE	FAKTORSKE	REGRESIJE	U	PROCENI	
INTERAKCIJA	KADMIJUMA	I	BDE‐209	NA	NIVOU	HORMONA	ŠTITNE	
ŽLEZDE	
 
Marijana	Ćurčić1,	Saša	Janković2,	Aleksandra	Buha1,	Slavica	Vučinić3,	
Zorica	Bulat1,	Biljana	Antonijević1	
 
1Katedra	za	toksikologiju	„Akademik	Danilo	Soldatović”,	Univerzitet	u	Beogradu	
‐	Farmaceutski	fakultet,	2Institut	za	higijenu	i	tehnologiju	mesa,	Beograd,	
3Nacionalni	centar	za	kontrolu	trovanja,	Vojnomedicinska	akademija,	Beograd	
(Srbija)	
 
 
Ispitivanje	 toksičnosti	 smeša	 je	 od	 interesa	 za	 naučnu	 i	 stručnu	 javnost	 jer	
realnije	oslikava	efekte	koji	su	posledica	ekspozicije	iz	životne	sredine	i	može	značajno	
doprineti	utvrđivanju	toksikološki	relevantnih	efekata	kod	ljudi.	Cilj	ovog	ispitivanja	je	
bio	 da	 se	 utvrdi	 tip	 interakcija	 kadmijuma	 (Cd)	 i	 dekabromovanog	 difeniletra	 (BDE	
209)	primenom	multiple	faktorske	regresije	na	nivo	hormona	štitne	žlezde	T3	i	T4	kod	
Wistar	pacova.	
Životinje	mase	200‐230	g	su	bile	izloženi	28	dana	primenom	9	kombinacija	doza	
Cd	 (2,5,	 7,5	 i	 15	 mg/kg/dan)	 i	 BDE‐209	 (1000,	 2000	 i	 4000	 mg	 /kg/dan).	 Za	
utvrđivanje	 tipa	 interakcija	 korišćena	 je	 multipla	 faktorska	 regresija,	 uz	 kodiranje	
nezavisnih	varijabli	od	‐1	do	+1.	Model	se	izražava:	Y	=	β0	+	β1X1	+	β2X2	+	β12X1X2	+	
...	 	 Y	 je	 zavisna	 promenjiva	 tj.	 mereni	 efekat,	 X	 nezavisna	 varijabla	 tj.	 skalirana	
koncentracija,	β0	je	odsečak,	β1	i	β2	su	regresioni	koeficijenti.	β12X1X2	karakteriše	tip	
interakcije	 i	 ukoliko	 je	 vrednost	 pozitivna	 smatra	 se	 sinergizmom,	 a	 ukoliko	 je	
negativan,	radi	se	o	antagonizmu	p<0,05	(Statistica	7.0).	
Dobijeni	su	sledeći	modeli	interakcija	Cd	i	BDE209	za	efekat	utvrđenog	smanjena	
nivoa	hormona	štitaste	žlezde:	T3	(nmol/l)	=	1,343	‐	0,021	X1	–	0,030	X2	+	0,063	X1	X2	
(p<0,01)	 i	 T4	 (nmol/l)	 =	 52,224	 ‐	 2,725	 X1	 –	 1,765	 X2	 +	 1,960	 X1	 X2	 (p<0,05).	
Primenjena	analiza	pokazala	je	sinergistički	tip	interakcija	Cd	i	BDE‐209	kod	efekta	na	
koncentraciju	 T3	 i	 odsustvo	 interakcija	 na	 nivou	 hormona	 T4.	 Multipla	 faktorska	
regresiona	analiza	može	biti	korišćena	u	proceni	interakcija	binarnih	smeša.	
	
Projekat	 III46009	Ministarstva	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	 Republike	
Srbije.	
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Mixture	toxicity	assessment	is	of	scientific	and	professional	 importance	since	it	
reflects	 more	 realistically	 effects	 that	 are	 consequence	 of	 environmental	 exposure.	
Furthermore,	 it	 can	 contribute	 to	 identification	 of	 toxicologically	 relevant	 effects	 in	
humans.	The	objective	of	this	study	was	to	determine	the	type	of	interactions	between	
Cd	and	BDE‐209	using	multiple	factorial	regression	analysis	on	thyroid	hormone	levels,	
T4	and	T3,	in	Wistar	rats.	
Animals	 weighting	 200‐230	 g	 have	 been	 exposed	 to	 combination	 of	 Cd	 doses	
(2.5,	 7.5	 or	 15	 mg/kg/day)	 and	 BDE‐209	 doses	 (1000,	 2000	 or	 4000	 mg/kg/day)	
during	28	days.	Multiple	factorial	regression	analysis	was	used	to	determine	the	type	of	
interaction	and	independent	variables	were	coded	from	‐1	to	+1.	Model	was	expressed	
as	Y	=	β0	+	β1X1	+	β2X2	+	β12X1X2	+	...	where	Y	is	dependent	variable	i.e.	effect,	X	is	
independent	variable	i.e.	scaled	concentration,	β0	is	intercept,	β1	and	β2	are	regression	
coefficients.	 β12X1X2	 characterize	 the	 type	 of	 interaction,	 positive	 value	
suggestssynergism,	negative	suggests	antagonism	p<0.05	(Statistica	7.0).	
Following	 models	 of	 Cd	 and	 BDE‐209	 interactions	 were	 derived	 for	 the	
determined	T3	and	T4	decrease:	T3	(nmol/l)	=	1.343	–	0.021	X1	–	0.030	X2	+	0.063	X1	
X2	 (p<0.01)	 i	 T4	 (nmol/l)	 =	 52.224	 –	 2.725	 X1	 –	 1.765	 X2	 +	 1.960	 X1	 X2	 (p<0.05).	
Applied	analysis	showed	synergistic	interaction	type	of	Cd	and	BDE	for	the	effect	on	T3	
concentration	and	the	absence	of	interaction	on	T4	level.	Multiple	factorial	regression	
analysis	could	be	used	in	the	assessment	of	interactionin	binary	mixtures.		
	
Project	 III46009	Ministry	 of	 Education,	 Science	 and	 Technological	Development,	
Serbia.	
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Toksikogenomika	 predstavlja	 integraciju	 ,,‐omičnih”	 tehnologija	 (metoda	
merenja	 familija	 ćelijskih	 molekula),	 bioinformatike	 i	 toksikologije.	 Ova	 nauka	
kombinuje	 podatke	 o	 genima,	 proteinima	 i	 bolestima	 ljudi	 sa	 konvencionalnom	
toksikologijom,	 sa	 ciljem	 ispitivanja	 interakcije	 između	 gena	 i	 bolesti.	 Takođe	
obezbeđuje	strategije	za	procenu	bezbednosti	smeša,	dajući	uvid	u	sve	interakcije	koje	
mogu	biti	važne	u	razmatranju	njihove	toksičnosti.	
The	Comparative	Toxicogenomics	Database	(CTD;	http://CTD.mdibl.org)	je	javno	
dostupna	baza	podataka,	konstruisana	2004.	godine,	koja	integriše	podatke	koji	opisuju	
odnos	 između	 hemikalija,	 gena/proteina	 i	 bolesti	 ljudi.	 Prema	 najnovijim	
informacijama,	ova	baza	sadrži	više	od	30,5	miliona	toksikogenomičkih	podataka.	CTD	
koristi	zvanične	simbole	gena	i	imena	iz	baze	podataka	Entrez‐Gene	Nacionalnog	centra	
za	 biotehnologiju	 i	 informatiku	 (NCBI)	 (http://vvv.ncbi.nlm.nih.gov/entrez).	 Što	 se	
bolesti	tiče,	CTD	koristi	termine	preuzete	iz	dve	baze	podataka	‐	MeSH	(Medical	Subject	
Headings)	i	OMIM	(Online	Mendelian	Inheritance	of	Man).	CTD	je	prvenstveno	usmerena	
ka	hemikalijama	prisutnim	u	životnoj	sredini	 i	 ishodima	relevantnim	za	zdravlje	 ljudi,	
ali	pruža	i	podatke	iz	studija	na	životinjama	ako	je	u	pitanju	gen	koji	 je	prisutan	i	kod	
ljudi.	
CTD	 sadrži	 5	 korisnih	 alata	 za	 analizu	 toksikogenomičkih	 podataka.	 ,,Batch	
Query”	 služi	 za	 preuzimanje	 podataka	 povezanih	 sa	 ispitivanim	 hemikalijama,	
bolestima,	 genima,	 terminima	 ontologije	 gena	 (GO)	 ili	 metaboličkim	 putevima.	 ,,Set	
Analyzer”	generiše	toksikogenomičke	podatke	na	osnovu	unete	liste	gena	ili	hemikalija.	
Alat	 ,,MyGeneVenn”	 upoređuje	 listu	 genu	 sa	 genomom	 povezanim	 sa	 najviše	 dve	
hemikalije	 ili	 bolesti.	 Alat	 ,,MyVenn”	 istražuje	 odnose	 između	 unete	 liste	 hemikalija,	
bolesti,	 gena,	 GO	 termina	 ili	 metaboličkih	 puteva.	 ,,VennViewer"	 upoređuje	 povezane	
skupove	podataka	za	do	tri	hemikalije,	bolesti	ili	gena.	
CTD	analiza	može	se	primeniti	na	bilo	koju	hemikaliju	prisutnu	u	životnoj	sredini	
i,	konstruišući	mreže	povezanosti	između	hemikalija,	gena	i	bolesti,	može	poslužiti	kao	
osnova	daljeg	istraživanja	molekularnih	mehanizama	toksičnosti.		
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Toxicogenomics	is	considered	the	integration	of	„‐omic”technologies	(methods	of	
measuring	 families	 of	 cellular	molecules),	 bioinformatics,	 and	 toxicology.	 It	 combines	
genes,	 protein	 and	 diseases	 profiling	 with	 conventional	 toxicology	 to	 investigate	 the	
interaction	 between	 genes	 and	 diseases.	 It	 also	 contributes	 strategies	 for	 safety	
assessment	 of	 mixtures,	 giving	 the	 insight	 into	 all	 the	 interactions	 important	 in	
considering	mixture	toxicity.			
The	 Comparative	 Toxicogenomics	 Database	 (CTD;http://CTD.mdibl.org)	 is	
publicly	available	database,	launched	in	November	2004,	which	curates	and	integrates	
data	describing	relationships	between	chemicals,	genes/proteins,	and	human	diseases.	
According	to	the	latest	update,	 it	 includes	more	than	30.5	million	toxicogenomic	data.	
CTD	uses	official	gene	symbols	and	names	from	the	National	Center	for	Biotechnology	
Information's	(NCBI)	Entrez‐Gene	database	(http://www.ncbi.nlm.nih.gov/entrez).	The	
CTD	disease	 vocabulary	 uses	 terms	 from	both	MeSH	 (Medical	 Subject	Headings)	 and	
OMIM	(Online	Mendelian	Inheritance	of	Man).	While	CTD	focuses	on	the	environmental	
chemicals	and	outcomes	 relevant	 to	human	health,	 some	 inferences	are	based	on	 the	
information	from	animal	studies	if	the	gene	of	interest	is	also	present	in	humans.		
CTD	 contains	 5	 tools	 for	 toxicogenomic	 data	mining	 analysis.	 „Batch	Query”	 is	
used	to	download	custom	data	associated	with	a	set	of	chemicals,	diseases,	genes,	Gene	
Ontology	 (GO)	 terms,	 or	 pathways.	 „SetAnalyzer”	 tool	 performs	analyses	 such	 as	 set‐
based	 enrichment	 for	 collections	 of	 chemicals	 or	 genes,	 and	 pathway	 generation	 for	
collections	of	 genes.	 „MyGeneVenn”	 tool	 compares	 the	 investigated	gene	 list	 to	genes	
associated	 with	 up	 to	 two	 chemicals	 or	 diseases.	 „MyVenn”	 tool	 explores	 the	
relationships	among	the	lists	of	CTD	chemicals,	diseases,	genes,	GO	terms	or	pathways.	
„VennViewer”	 compare	 associated	 data	 sets	 for	 up	 to	 three	 chemicals,	 diseases,	 or	
genes.	
CTD	analysis	can	be	applied	to	any	environmental	chemical	or	therapeutic	drug	
and,	by	constructing	chemical‐gene‐disease	networks,	which	can	serve	as	a	preliminary	
result	for	further	investigation	of	the	molecular	mechanisms	of	toxicity.	
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Živa	 (Hg)	 je	 toksični	 metal	 čija	 se	 izloženost	 može	 dovesti	 u	 vezu	 sa	 mnogim	
bolestima.	Široko	je	rasprostranjena	u	prirodi	i	predstavlja	jedan	od	glavnih	zagađivača	
životne	sredine.	Cilj	ovog	rada	bio	je	da	se	ispita	povezanost	između	žive,	gena	na	koje	
ona	deluje	i	bolesti	koristeći	toksikogenomički	pristup	prikupljanja	podataka.		
Korišćena	 je	 toksikogenomička	 baza	 podataka	 Comparative	 tokicogenomics	
database	(CTD;	http://ctd.mdibl.org)	za	dobijanje	interakcije	između	žive	i	gena,	dok	je	
pomoću	njenog	alata	Set	Analyser	kreirana	lista	bolesti	povezanih	sa	izloženošću	ovom	
toksičnom	metalu.		
Dobijena	lista	toksikogenomičkih	podataka	ukazuje	na	to	da	se	Hg	može	dovesti	
u	 vezu	 sa	 73	 bolesti.	 Od	 ovih	 bolesti,	 15	 su	 bolesti	 nervnog	 sistema,	 uključujući	
amiotrofičnu	lateralnu	sklerozu,	poremećaje	u	učenju,	 intelektualnu	onesposobljenost,	
neurobihejvioralne	 manifestacije	 itd;	 11	 su	 bolesti	 imunog	 sistema,	 uključujući	
preosetljivost,	astmu,	alergijski	kontaktni	dermatitis	itd;	9	su	urogenitalne	bolesti,	kako	
muškaraca,	 tako	 i	 žena,	među	kojima	 su	akutna	bubrežna	 insuficijencija,	proteinurija,	
membranski	 glomerulonefritis,	 neplodnost,	 itd.	 Ostale	 bolesti	 uključuju	
kardiovaskularna	 oboljenja,	 poremećaje	 endokrinog	 sistema,	 oboljenja	 respiratornog	
trakta	 itd.	Geni	sa	kojima	Hg	 ispoljava	najviše	 interakcija	su	CIP1A1,	NKO1	(NAD(P)H	
Quinone	 Dehydrogenase	 1),	 HMOKS1	 (Heme	 Oxygenase	 1)	 (39,	 23	 i	 22	 interakcije,	
redom).	 CTD	 pruža	 dodatne	 podatke	 o	 uticaju	 jedinjenja	 žive	 na	 gene.	 Za	 organska	
jedinjenja	Hg,	gen	sa	najviše	interakcija	je	NOG	(4148	interakcija),	koji	je	neophodan	za	
rast	 i	oblikovanje	nervne	cevi.	Za	neorganske	jedinjenja	žive,	CTD	pruža	informacije	o	
živi(II)‐hloridu	 (intereaguje	 sa	 1943	 genom)	 i	 živi(II)‐bromidu	 (intereaguje	 sa	 1077	
gena).	Gen	sa	najviše	 interakcija	 za	živa(II)‐bromid	 takođe	 je	NOG	(1011	 interakcija),	
koji	 se,	 zajedno	 sa	 IL4	 i	 CAT,	 našao	 i	među	 genima	 sa	 najviše	 interakcija	 za	 živa(II)‐
hloridom.	
CTD	olakšava	 formiranja	mreže	povezanosti	 između	gena	 i	bolesti	 indukovanih	
izloženošću	živi,	što	može	činiti	osnovu	za	dalja	istraživanja	molekularnih	mehanizama	
toksičnosti	ovog	metala.		
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Mercury	(Hg)	is	a	toxic	heavy	metal	associated	with	many	diseases.	It	 is	widely	
dispersed	 in	 nature	 and	 thus	 represents	 a	major	 global	 environmental	 health	 threat.	
The	aim	of	this	study	was	to	explore	the	mercury‐gene‐disease	associations	using	the	
toxicogenomics	data	mining	approach.		
Curated	 interactions	 between	 Hg	 and	 genes	 were	 downloaded	 from	 the	
Comparative	 Toxicogenomics	 Database	 (CTD;	 http://ctd.mdibl.org),	 while	 its	 Set	
Analyser	tool	created	a	list	of	diseases	connected	to	Hg	exposure.		
The	obtained	list	of	toxicogenomic	data	on	Hg	exposure	consisted	of	73	curated	
diseases.	Among	them,	15	were	nervous	system	diseases,	including	amyotrophic	lateral	
sclerosis,	 learning	 disorders,	 intellectual	 disability,	 neurobehavioral	 manifestations,	
etc;	 there	were	 11	 curated	 associations	with	 the	 immune	 system	 diseases,	 including	
hypersensitivity,	asthma,	allergic	contact	dermatitis,	etc;	9	curated	associations	for	both	
male	 and	 female	 urogenital	 diseases,	 including	 acute	 kidney	 injury,	 proteinuria,	
membranous	 glomerulonephritis,	 infertility,	 etc.	 Other	 diseases	 involved	
cardiovascular	diseases,	endocrine	system	diseases,	respiratory	tract	diseases,	etc.	The	
top	 interacting	genes	 for	Hg	were	CYP1A1,	NQO1	 (NAD(P)H	Quinone	Dehydrogenase	
1),	 HMOX1	 (Heme	 Oxygenase	 1)	 (39,	 23	 and	 22	 interactions,	 respectively).	 CTD	
provided	 the	additional	data	about	mercury	compounds:	 for	organic	mercury	 the	 top	
interacting	gene	was	NOG	(4148	 interactions),	 required	 for	growth	and	patterning	of	
the	 neural	 tube,	 while	 for	 inorganic	 Hg	 compounds,	 CTD	 provided	 information	 on	
mercuric	 chloride	 (interacts	with	 1943	 genes)	 and	mercuric	 bromide	 (interacts	with	
1077	 genes).	 The	 top	 interacting	 gene	 for	 mercuric	 bromide	 was	 NOG	 (1011	
interactions),	being	also	among	the	 top	 interacting	genes	 for	mercuric	chloride,	along	
with	IL4	and	CAT.		
CTD	facilitates	construction	of	mercury‐gene‐disease	networks	and	provides	the	
basis	for	further	exploring	the	molecular	mechanisms	of	Hg	toxicity.		
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Tebain	 je	 fenantrenski	 alkaloid	 u	 semenu	 opijumskog	 maka	 i	 koristi	 se	 kao	
marker	 njegove	 ingestije.	 Predominantni	 efekat	 tebaina	 je	 stimulacija	 centralnog	
nervnog	 sistema.	Metabolizam	 tebaina	 demetilacijom	do	morfina	može	 da	 se	 desi	 na	
najmanje	 dva	 načina,	 što	 je	 slično	 procesima	 koji	 se	 dešavaju	 u	 semenu:	 (I)	 preko	
kodeina,	 tebain→	 neopinon	 →	 kodeinon	 →	 kodein	 →	 morϐin;	 i	 (II)	 preko	 oripavina,	
tebain	→	oripavin	→	3‐O‐demetilovani	neopinon	→	morϐinone	→	morϐin.	Zbog	kratkog	
poluvremena	 eliminacije,	 tebain	 je	 teško	 detektovati	 12	 h	 nakon	 ingestije.	 Cilj	
ispitivanja	je	primena	toksikološke	analize	u	utvrđivanju	iznenadne	smrti. 
Analizirani	su	uzorci	bioloških	tečnosti	nakon	obdukcije.	Uzorci	su	ekstrahovani	
mešavinom	 hloroform‐izopropanol	 (9:1)	 pri	 pH	 11.	 Tebain	 i	 njegovi	 metaboliti	
identifikovani	 su	 primenom	 tečne	 hromatografije	 sa	 diode‐array	 detektorom	 na	
Symmetry®	 C8	 kolonom	 sa	mobilnom	 fazom	 acetonitril:	 50	mM	 natrijum	 dihidrogen	
fosfat	 (pH	 3,6)	 u	 gradijent	modu.	 Rezultati	 su	 potvrđeni	 tečnom	 hromatografijom	 sa	
masenom	 spektrometrijom	 (LC‐MS)	 uz	 korišćenje	 Xterra	 C18	 kolone	 i	 mobilne	 faze	
acetonitril:	5	mM	amonijum	formijat	(pH	3.5),	u	gradijent	modu,	kao	i	primenom	gasne	
hromatografije	 sa	 masenom	 spektrometrijom	 (GC–MS),	 uz	 korišćenje	 biblioteke	
masenih	spektara	za	potvrdu	identifikacije	tebaina. 
Tebain	 i	njegovi	metaboliti	kodein	 i	morfin,	detektovani	su	u	post	mortem	krvi	
(0,13;	0,15	i	0,23	µg/mL),	urinu	(2,76;	1,65	i	2,33	µg/mL)	i	želudačnom	sadržaju	(0,75;	
1,65	i	0,27	µg/mL).	Metaboliti	tebaina	neopinon	i	morfinon,	kao	i	papaverin	i	noskapin,	
identifikovani	 su	 u	 svim	 analiziranim	 uzorcima.	 U	 uzorka	 urina	 detektovan	 je	 i	
salutaridin,	alkaloid	koji	nastaje	u	morfinanskom	putu	u	semenu	opijumskog	maka. 
Osobe	 za	 koje	 se	 sumnja	 da	 su	 koristile	 sredstva	 zloupotrebe	 se	 testiraju	 na	
prisustvo	 opioida	 i	 njihovih	metabolita.	 Rezultati	 toksikološke	 analize	 koji	 potvrđuju	
prisustvo	ovih	jedinjenja	i	njihovih	metabolita	su	od	presudnog	značaja	u	potvrđivanju	
uzroka	smrti	u	tim	slučajevima.	
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Thebaine	is	phenanthrene	alkaloid	from	the	opium	poppy	and	has	been	used	as	a	
marker	of	 its	 ingestion.	The	predominant	effect	of	 thebaine	 is	central	nervous	system	
stimulation.	Metabolism	of	thebain	by	demethylation	to	morphine	can	occur	by	at	least	
two	 routes,	 which	 are	 similar	 to	 those	 of	 the	 poppy:	 (I)	 via	 codeine,	 thebaine	 →	
neopinone	 →	 codeinone	 →	 codeine	 →	 morphine;	 and	 (II)	 via	 oripavine,	 thebaine	 →	
oripavine	→	3‐O‐demethylated	neopinone	→	morphinone	→	morphine.	Due	to	its	short	
half‐life,	it	is	difficult	to	detect	thebaine	more	than	12	h	after	ingestion.	Objective	of	the	
study	was	application	of	toxicological	analysis	to	determine	sudden	death. 
We	analyzed	samples	of	biological	 fluids	obtained	after	autopsy.	Samples	were	
extracted	 by	 mixture	 of	 chloroform‐isopropanol	 (9:1)	 at	 pH	 11.0.	 Thebaine	 and	 its	
metabolites	were	 identified	 by	 liquid	 chromatography	with	 diode‐array	 detection	 on	
Symmetry®	 C8	 column	 with	 mobile	 phase	 acetonitrile:	 50	 mM	 dihidrogen	 sodium	
phosphate	 (pH	 3.6)	 in	 the	 gradient	mode.	 Confirmation	 of	 results	was	 performed	 by	
liquid	chromatography	with	mass	spectrometry	(LC‐MS)	using	XTerra	C18	column	and	
mobile	phase	acetonitril:	5	mM	ammonium	formate	(pH	3.5),	in	the	gradient	mode,	and	
using	gas	chromatography–mass	spectrometry	(GC–MS),	using	MS	spectral	 library	 for	
confirmation	of	thebaine. 
The	 thebaine	 and	 its	metabolites	 codeine	 and	morphine,	 were	 founded	 in	 the	
postmortem	blood	(0.13;	0.15	and	0.23	µg/mL),	urine	(2.76;	1.65	and	2.33	µg/mL)	and	
gastric	 contents	 (0.75;	 1.65	 and	 0.27	 µg/mL).	 Thebaine	 metabolites	 neopinone	 and	
morphinone,	 as	 well	 as	 papaverine	 and	 noscapine,	 were	 identified	 in	 all	 samples.	
Salutaridine,	 alkaloid	 that	 is	 present	 in	 the	 morphinian	 alkaloid	 pathway	 of	 opium	
poppy,	is	also	identified	in	urine	sample. 
Persons	who	are	suspected	that	abused	drugs	are	frequently	investigated	for	the	
presence	of	opioids	and	 their	metabolites.	The	 results	of	 toxicological	 analyses	about	
presence	of	drug	and	their	metabolites	are	essential	 in	developing	diagnoses	 in	 these	
cases.	
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Magnezijum	 (Mg)	 je	 esencijalni	 mineral	 koji	 je	 neophodan	 za	 normalno	
funkcionisanje	 brojnih	 sistema	 našeg	 organizma.	 Takođe,	 u	 velikom	 broju	 studija	
primećen	je	protektivni	efekat	Mg	na	štetne	efekte	toksičnih	metala	ali	su	molekularni	
mehanizmi	interakcija	Mg	i	toksičnih	metala	nepotpuno	objašnjeni.	In	vivo	istraživanja	
pokazala	su	da	Mg	može	smanjiti	oksidativni	stres	izazvan	kadmijumom	(Cd)	i	olovom	
(Pb).	Druga	 istraživanja	ukazuju	na	mogućnost	 interakcije	Mg	sa	genima	 i	posledično	
njegov	antagonistički	 efekat	na	dejstvo	 toksičnih	metala.	 Cilj	 ovog	 rada	 je	bio	 analiza	
toksikogenomičkih	 podataka	 o	 interakcijama	Mg	 i	 toksičnih	metala,	 Cd	 i	 Pb	 na	 nivou	
gena	 u	 svrhu	 pojašnjenja	 protektivnog	 dejstva	 Mg	 u	 uslovima	 izloženosti	 ovim	
metalima.			
Dostupna	 toksikogenomička	 baza	 podataka	 CTD	 (Comparative	Toxicogenomics	
Database)	 je	 korišćena	 za	 dobijanje	 informacija	 o	 interakcijama	 između	 različitih	
metala	 i	gena,	odnosno	bolesti	kao	 i	o	 interakcijama	 između	gena	 i	pojave	bolesti.	Set	
gena	 od	 interesa	 konstruisan	 je	 korišćenjem	 alata	 dostupnih	 u	 samoj	 bazi.	 Ispitivani	
toksični	metali	reaguju	sa	daleko	većim	brojem	gena	u	odnosu	na	Mg:	Pb	utiče	na	3051	
gen,	Cd	na	2552	gen,	dok	Mg		intereaguje	sa	218	gena.	
VennViewer	alat	je	identifikovao	21	gen,	na	koje	deluju	sva	tri	metala	zajedno	i	8	
pridruženih	 bolesti.	 Ekspresija	 BGLAP	 i	 SPP1,	 gena	 koji	 kodiraju	 osteokalcin	 i	
osteopontin	 povećana	 je	 u	 prisustvu	 Mg.	 Nasuprot	 tome,	 Cd	 i	 Pb	 smanjuju	 njihovu	
ekspresiju	 što	može	 pojasniti	 pojavu	 Cd/Pb	 indukovane	 osteoporoze.	 Chemical‐Gene	
Interactions	 alat	 pokazuje	 da	 Cd	 i	 Pb	 imaju	 stimulativni	 efekat	 na	 sintezu	
proinflamatornih	citokina	kao	što	su	IL1B,	TNF	i	NOS2	dok	Mg	blokira	njihovu	sintezu.	
Osim	 toga,	 Mg	 stimuliše	 sintezu	 superokid	 dismutaze	 povećavajući	 ekspresiju	 gena	
SOD1	 što	 ide	 u	 prilog	 objašnjenju	 antioksidativnog	 potencijala	 Mg.	 Ovi	 rezultati	
pojašnjavaju	protektivan	efekat	Mg	u	uslovima	izloženosti	Cd	i	Pb	i	pružaju	osnovu	za	
dalja	istraživanja	antagonističkih	efekata	između	toksičnih	metala	Cd	i	Pb	i	Mg.	
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Magnesium	 (Mg)	 is	 an	 essential	 mineral	 important	 for	 normal	 function	 of	
numerous	 systems	 in	our	organism.	Many	 studies	demonstrated	 that	magnesium	can	
be	protective	against	toxic	metals,	but	underlying	mechanisms	of	Mg	interactions	with	
them	 are	 incompletely	 understood.	 In	 vivo	 studies	 have	 shown	 that	 Mg	 can	 lower	
oxidative	stress	induced	by	cadmium	(Cd)	and	lead	(Pb),	while	other	studies	suggested	
that	 it	 interacts	with	genes	 and	acts	 as	 an	 antagonist	of	 toxic	metals.	The	aim	of	 this	
study	was	to	analyse	available	data	of	Cd,	Pb	and	gene	interactions	and	to	understand	
Mg	potential	preventing	against	toxic	effects	of	these	metals.		
Comparative	 Toxicogenomics	 Database	 (CTD)	 is	 a	 publicly	 available	 database	
that	 provides	 manually	 curated	 information	 about	 chemical–gene	 interactions,	
chemical–disease	 and	 gene–disease	 relationships.	 A	 set	 of	 genes	 was	 constructed	 by	
using	query	tools	from	CTD.Investigated	toxic	metals	interact	with	far	greater	number	
of	genes	than	Mg:	Pb	affects	3051	genes,	Cd	affects	2552,	while	Mg	interacts	with	218	
genes.	 VennViewer	 query	 tool	 identified	 21	 genes	 affected	 by	 all	 three	 substances	
together	 and	 8	 currated	 diseases.	 Expression	 of	 BGLAP	 and	 SPP1,	 osteocalcin	 and	
osteopontin	coding	genes,	is	increased	in	the	presence	of	Mg.	Contrary,	Cd	and	Pb	lower	
their	 expression	 and	 that	 could	 be	 the	 explanation	 for	 Cd/Pb	 induced	 osteoporosis.	
Chemical‐Gene	 Interaction	 tool	 reveal	 that	 Cd	 and	 Pb	 have	 stimulant	 effect	 on	 pro‐
inflammatory	cytokines	such	as	IL1B,	TNF	and	NOS2	while	Mg	blocks	their	synthesis.	In	
addition,	 Mg	 stimulates	 the	 synthesis	 of	 superoxide	 dismutase	 by	 increasing	 the	
expression	of	SOD1	gene	that	 is	 in	agreement	with	 the	anti‐oxidative	potential	of	Mg.	
This	study	gives	more	information	on	the	protective	role	of	Mg	under	the	conditions	of	
Cd	 and	 Pb	 exposure	 and	 presents	 basics	 for	 the	 further	 investigations	 on	 the	
antagonism	between	toxic	metals	Cd	and	Pb	and	Mg.	
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Pozitivan	efekat	suplementacije	magnezijumom	(Mg)	pokazan	je	kod	pacijenata	
koji	 boluju	 od	 dijabetesa,	migrene,	 depresije,	 osteoporoze	 i	mnogih	 drugih	 hroničnih	
bolesti.	Takođe,	eksperimentalne	studije	ukazuju	na	protektivni	efekat	Mg	u	uslovima	
izloženosti	 toksičnim	 metalima.	 Cilj	 ovog	 rada	 je	 bio	 da	 se	 utvrdi	 efekat	 različitih	
jedinjenja	Mg	na	nivou	gena	korišćenjem	toksikogenomičkih	podataka.	
Razmatrana	su	najčešće	korišćena	 jedinjenja	Mg	u	suplementima:	magnezijum‐
oksid	 (MgO)	 i	 magnezijum‐hlorid	 (МgCl2).	 Toksikogenomička	 baza	 podataka	
(Comparative	 Toxicogenomics	 Database,	 CTD)	 je	 korišćena	 kao	 izvor	 informacija	 o	
interakcijama	 između	 MgO,	 MgCl2	 i	 gena.	 Dodatno	 korišćeni	 alati	 za	 proučavanje	
molekularnih	interakcija	su:	MyVenn	i	Set	Analyzer.	
Magnezijum‐oksid	pokazuje	interakciju	sa	16,	a	МgCl2	sa	25	gena.	Primećeno	je	
da	MgO	interreaguje	sa	INS,	genom	koji	kodira	insulin	i	stimuliše	njegovo	oslobađanje,	
što	 ukazuje	 na	mogućnost	 upotrebe	 ovog	 hemijskog	 jedinjenja	Mg	 kod	 pacijenata	 sa	
smanjenom	 osetljivošću	 na	 insulin.	 S	 druge	 strane,	 МgCl2	 ne	 stupa	 u	 interakciju	 sa	
genima	koji	su	uključeni	u	metabolizam	glukoze,	niti	sintezu	insulina.	Terapijska	uloga	
МgCl2	u	epileptičkim	napadima	 izazvanim	prevelikom	aktivnošću	nervnih	ćelija	može	
se	 objasniti	 interakcijom	 МgCl2	 sa	 ACHE	 proteinom.	 On	 povećava	 sintezu	
acetilholinesteraze,	koncentraciju	holina	u	mozgu	i	time	zaustavlja	prenošenje	nervnog	
impulsa.	Oba	ispitivana	hemijska	jedinjenja	Mg	utiču	na	aktivnost	3	gena	koji	kontrolišu	
apoptotički	proces	(BAX,	CASP3	 i	TP53).	Rezultati	obrade	podataka	pokazuju	da	MgO	
može	 smanjiti	 ekspresiju	 BAX	 i	 TP53	 gena	 što	 dovodi	 do	 inhibicije	 apoptoze	 i	
eventualnog	nastanka	karcinoma.	S	druge	strane,	MgCl2	stimuliše	sintezu	BAX	proteina	
i	 apoptozu	 ćelija,	 ispoljavajući	 antitumorski	 efekat.	 Ova	 analiza	 ukazuje	 da	 vrsta	 Mg	
jedinjenja	 determiniše	 i	 njihov	 uticaj	 na	 nivou	 gena,	 što	 bi	 trebalo	 uzeti	 u	 obzir	 pri	
odlučivanju	koje	jedinjenje	Mg	će	se	koristiti	u	suplementima.	
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Magnesium	 (Mg)	 supplementation	 has	 shown	 positive	 effects	 in	 diabetes,	
migraine,	 depression,	 osteoporosis	 and	 many	 other	 chronic	 diseases.	 In	 addition,	
experimental	studies	confirm	protective	effect	of	Mg	against	metal	toxicity.	The	aim	of	
this	study	was	to	identify	the	effects	of	different	magnesium	compounds	on	genes	using	
toxicogenomic	analyses.	
The	 most	 commonly	 used	 Mg	 compounds	 in	 supplements,	 magnesium	 oxide	
(MgO)	 and	magnesium	 chloride	 (MgCl2),	were	 considered	 in	 this	 study.	 Comparative	
Toxicogenomics	Database	(CTD),	was	used	as	a	source	of	curated	interactions	between	
MgO,	MgCl2	and	genes.	Query	 tools:	MyVenn	and	Set	Analyzer,	were	used	 to	examine	
the	molecular	interactions.	
MgO	and	MgCl2	interact	with	16	and	25	genes,	respectively.	MgO	interacts	with	
INS,	 insulin	coding	gene	and	stimulates	the	release	of	 insulin.	This	 indicates	that	MgO	
can	be	helpful	for	people	with	decreased	insulin	sensitivity.	On	the	contrary,	MgCl2	does	
not	 interact	 with	 genes	 involved	 in	 glucose	 metabolism	 nor	 insulin	 synthesis.	
Therapeutic	role	of	MgCl2	in	seizures	can	be	explained	by	MgCl2	interaction	with	ACHE	
protein.	It	increases	the	synthesis	of	acetylcholinesterase,	concentration	of	histamine	in	
brain	and	thus	terminates	signal	transmission.	Both	compounds	affect	the	activity	of	3	
genes	which	control	 the	apoptotic	process	 (BAX,	CASP3	and	TP53).	The	results	 show	
that	MgO	decrease	the	expression	of	BAX	and	TP53	genes,	 leading	to	the	inhibition	of	
apoptosis	and	potential	carcinogenicity.	On	the	other	hand,	MgCl2	stimulates	synthesis	
of	BAX	protein	and	apoptotic	death	of	 the	cells,	 leading	to	the	anticarcinogenic	effect.	
This	 study	 demonstrated	 that	Mg	 compounds	may	 affect	 the	 same	 genes	 differently,	
and	implicates	that	the	type	of	Mg	compound	used	for	supplement	formulation	should	
be	considered	as	an	important	factor.		
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Amfetamini	 se	 danas,	 kao	 i	 druge	 psihoaktivne	 supstance,	 masovno	
zloupotrebljavaju.	Za	rano	otkrivanje	njihove	zloupotrebe	koriste	se	komercijalne	test	
trake	za	brzu	detekciju	supstanci	u	urinu.	Lake	su	za	korišćenje	i	veoma	brzo	se	dobija	
rezultat	 analize.	 Međutim,	 dobijeni	 rezultat	 je	 samo	 preliminarni	 i	 mora	 se	 potvrditi	
konfirmativnom	 hromatografskom	 metodom	 jer	 litereraturni	 podaci	 ukazuju	 da	
određeni	 lekovi,	 kao	 što	 su	 labetalol,	 hlorpromazin,	 ranitidin,	 ritodrin,	 itd.	 daju	 lažno	
pozitivne	 rezultate	 na	 amfetamin,	 usled	 slične	 strukture	 sa	 amfetaminom	 ili	
interferirajući	sa	antitelima	na	traci.	Cilj	ovog	rada	bio	 je	da	se	 ispita	uticaj	 terapijske	
primene	 lekova	 iz	grupe	 inhibitora	protonske	pumpe	 (omeprazol,	pantoprazol),	 kao	 i	
OTC	preparata	na	bazi	oksimetazolin‐hidrohlorida	na	pojavu	lažno	pozitivnih	rezultata	
na	amfetamin.	
U	istraživanje	je	bilo	uključeno	osam	osoba,	7	ženskog	pola	i	jedna	osoba	muškog	
pola,	 različite	 starosne	 dobi	 i	 zdravstvenog	 stanja.	 Tri	 osobe	 su	 bile	 na	 terapiji	
pantoprazolom	duže	od	tri	meseca	(Controloc®	i	Nolpaza,	20	mg	pantoprazola),	dve	na	
terapiji	 omeprazolom	 	 kraćom	 od	 tri	 meseca	 (Omeprol®,	 20	 mg	 omeprazola)	 i	 tri	
ispitanika	 su	 bila	 na	 trodnevnoj	 terapiji	 OTC	 preparatom	 na	 bazi	 oksimetazolin‐
hidrohlorida	 (Operil®	 kapi	 za	 nos,	 0,5	 mg/ml)	 prema	 priloženom	 režimu	 doziranja.	
Sakupljeni	su	prvi	jutarnji	urin	kod	svakog	ispitanika.	U	sakupljenim	uzorcima	izvršena	
je	 imunohromatografska	 analiza	 komercijalno	 dostupnim	 test	 trakama	 za	 amfetamin	
(dBest®	One	Step	Rapid	Test).	 Svih	8	 ispitivanih	uzoraka	dalo	 je	negativan	rezultat	na	
amfetamin.	Međutim	kod	dva	ispitivana	uzorka	pojavile	su	se	izvesne	interferencije	na	
tetrahidrokanabinol	(THC).	
Dobijeni	 rezultati	 ovog	 rada	 pokazuju	 da	 terapijska	 primena	 lekova	
(pantoprazola,	omeprazola),	kao	i	OTC	preparata	na	bazi	oksimetazolin‐hidrohlorida	sa	
predviđenim	režimom	doziranja	nije	dovela	do	lažno	pozitivnih	rezultata	na	amfetamin,	
ali	jeste	ukazala	na	određene	interferencije	na	THC.	Ističe	se	značaj	pravilnog	izvođenja	
testa	i	strogog	pridržavanja	uputstva	prilikom	tumačenja	dobijenih	rezultata.	
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Amphetamine	 and	 other	 psychoactive	 substances	 are	widely	 used	 as	 drugs	 of	
abuse.	Commercial	test	strips	for	rapid	detection	of	these	substances	in	urine	are	used	
for	early	detection	of	amphetamine	abuse.	They	are	simple	 to	use,	while	giving	a	 fast	
results.	 However,	 these	 results	 are	 only	 preliminary	 and	 must	 be	 confirmed	 by	
confirmatory	chromatographic	method.	Literary	data	 suggest	 that	 certain	drugs,	 such	
as	 labetalol,	 chlorpromazine,	 ranitidine,	 ritodrine,	 etc.	 give	 false	 positive	 results	 for	
amphetamine,	due	to	the	similar	structure,	or	interfering	with	the	antibodies	on	the	test	
strip.	The	aim	of	this	study	was	to	examine	the	influence	of	the	proton‐pump	inhibitors	
(omeprazole,	pantoprazole)	and	oxymetazoline	hydrochloride	based	OTC	preparations	
on	the	occurrence	of	false	positive	results	for	amphetamine.		
The	 study	 included	 eight	 people	 (7	 female	 and	 1	 male)	 of	 different	 ages	 and	
health	conditions.	Three	participant	were	treated	with	pantoprazole	longer	than	three	
months	 (Controloc®	 and	 Nolpaza®,	 20	 mg	 of	 pantoprazole),	 two	 were	 treated	 with	
omeprazole	 less	 than	 three	 months	 (Omeprol®,	 20	 mg	 omeprazola),	 while	 three	
received	a	three‐day	treatment	of	oxymetazoline	hydrochloride	based	OTC	preparation	
(Operil®	nasal	drops,	0.5	mg/ml),	according	to	the	recommended	dosing	regimen.	The	
first	 morning	 urine	 samples	 were	 collected.	 Urin	 analysis	 was	 performed	 by	
commercially	available	immunochromatography	amphetamine	test	strips	(dBest®	One	
Step	 Rapid	 Test).	 Negative	 results	 were	 obtained	 for	 all	 8	 test	 samples.	 However,	
interference	with	tetrahydrocannabinol	(THC)	was	noted	for	two	studied	samples.	
The	 results	 of	 this	 study	 show	 that	 administration	 of	 drugs	 (pantoprazole,	
omeprazole	 and	 oxymetazoline	 hydrochloride	 based	 OTC	 preparations)	 according	 to	
the	 dosing	 regimen	did	 not	 lead	 to	 the	 false‐positive	 amphetamine	 results.	However,	
the	 results	 pointed	 out	 certain	 interference	 with	 THC.	 These	 results	 highlighted	 the	
importance	of	the	proper	performance	of	the	screening	test	and	strict	adherence	to	the	
instructions	in	the	interpretation	of	results.	
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Psihoaktivne	 supstance	 se	 često	 zloupotrebljavaju	 zbog	 dejstva	 na	 nivou	
centralnog	 nervnog	 sistema	 i	 nastanka	 pozitivnih	 simptoma	 poput	 euforije.	 Rutinska	
kontrola	 njihove	 zloupotrebe	 se	 izvodi	 testiranjem	 zaposlenih	 na	 radnom	 mestu,	
sportista	 i	 učenika.	 U	 te	 svrhe	 se	 najčešće	 koristi	 preliminarna	 analiza	 urina	 lako	
dostupnim	 komercijalnim	 test	 trakama.	 Zbog	 nedovoljne	 selektivnosti	 test	 traka	
moguće	su	interferencije	sa	strukturno	sličnim	jedinjenjima.	Literaturni	podaci	ukazuju	
da	 primena	 izvesnih	 lekova,	 naročito	 lekova	 protiv	 prehlade,	 može	 dovesti	 do	 lažno	
pozitivnih	rezultata	preliminarne	analize	zloupotebe	psihoaktivnih	supstanci.	
Ispitati	 uticaj	 OTC	 preparata	 na	 bazi	 ibuprofena	 i	 pseudoefedrina	 na	 pojavu	
lažno	 pozitivnih	 rezultata	 preliminarne	 analize	 sledećih	 psihoaktivnih	 supstanci:	
amfetamine,	metamfetamine,	opijate,	kokain,	kanabinoide,	barbiturate,	benzodiazepine,	
oksikodon,	fenciklidin	i	metadon.	
U	 istraživanje	su	bila	uključena	četiri	zdrava	dobrovoljca.	Svi	 ispitanici	su	uzeli	
po	 jednu	tabletu	Defrinol	FORTE®	(60	mg	pseuefedrina	+	400	mg	 ibuprofena)	 jednog	
od	najčešće	korišćenih	lekova	protiv	prehlade.	Uzorci	urina	su	sakupljeni	nakon	3	h,	6	h	
i	16	h	(prvi	jutarnji	urin)	od	primene	tablete.	Imunohromatografska	analiza	je	izvršena	
test	 trakama	 DOA	 10	 Panel	 Test	 Strip®	 i	 dBest®	 One	 Step	 Rapid	 Test.	 Radi	 provere	
dobijenih	rezultata	izvršena	je	i	potvrdna	analiza	LC‐MS/MS.	
U	ispitivanju	dvanaest	uzoraka	urina	desetokomponentnom	test	trakom	dobijeni	
su	pozitivni	rezultati	na	prisustvo	amfetamina	u	osam	uzoraka	i	negativni	rezultati	na	
prisustvo	 drugih	 psihoaktivnih	 supstanci	 u	 svim	 ispitivanim	 uzorcima.	 Pozitivni	
rezultati	na	amfetamin	su	potvrđenim	i	ispitivanjem	jednokomponentnom	test	trakom	
za	amfetamine.	Međutim,	potvrdnom	LC‐MS/MS	analizom	u	ovim	uzorcima	urina	nije	
dokazno	prisustvo	amfetamina	već	samo	prisustvo	pseudoefedrina.	
Postoji	 uočena	 interferencija	 između	 često	 korišćenog	 OTC	 preparata	 protiv	
prehlade	 na	 bazi	 ibuprofena	 i	 pseudoefedrina	 ili	 njihovih	 metabolita	 i	 antitela	
specifičnih	 samo	 za	 amfetamine,	 dok	 druge	 ispitivane	 psihoaktivne	 supstance	 nisu	
pokazale	ukrštenu	reaktivnost	 sa	 ibuprofenom	 i	pseudoefedrinom.	Dobijene	 rezultate	
treba	imati	u	vidu	prilikom	rutinske	kontrole	zloupotrebe	psihoaktivnih	supstanci.	
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The	psychoactive	substances	are	often	abused.	Their	effects	on	central	nervous	
system	 activate	 the	 reward	 pathway	 and	 cause	 positive	 symptoms	 such	 as	 euphoria.	
Routine	monitoring	of	psychoactive	 substances	 is	 common	 in	practice	 for	employees,	
athletes	 and	 students.	 For	 these	 purposes,	 the	most	 frequently	 used	method	 is	 urine	
screening	 by	 the	 commercial	 test	 strips.	 Due	 to	 the	 low	 selectivity	 of	 strips,	
interferences	with	structurally	similar	compounds	are	possible.	Literature	data	indicate	
that	usage	of	certain	drugs	can	lead	to	false	positive	results.	
The	aim	of	study	was	to	examine	the	effect	of	commonly	used	OTC	preparation	
which	 contains	 ibuprofen	 and	 pseudoephedrine	 on	 the	 occurrence	 of	 false	 positive	
results	 in	 urine	 screening	 for	 amphetamines,	 methamphetamines,	 opiates,	 cocaine,	
cannabinoids,	 barbiturates,	 benzodiazepines,	 oxycodone,	 phencyclidine,	 and	
methadone.	
The	study	involved	4	healthy	subjects.	All	subjects	have	taken	Defrinol	FORTE®	
(60	mg	pseuephedrine	+	400	mg	ibuprofen),	one	of	the	most	often	used	anti‐cold	drugs.	
Urin	samples	were	 taken	3h,	6h	and	16h	(first	morning	urine)	after	 the	 tablet	 intake.	
Urine	 analysis	was	 conducted	with	 immunochromatography	 test	 strips	DOA	10	Panel	
Test	 Strip®	 and	 dBest®	 One	 Step	 Rapid	 Test.	 LC‐MS/MS	 analysis	 was	 used	 for	
confirmation	of	the	obtained	results.			
Positive	 results	 on	 amphetamine	 obtained	 in	 eight	 urine	 samples	 of	 twelve	
tested	with	a	 ten‐component	 test	 strip.	All	 the	urine	 samples	were	negative	on	other	
tested	psychoactive	 substances.	All	 amphetamine	positive	 results	were	 further	 tested	
and	confirmed	with	one	panel	amphetamine	test	strips.	However,	after	the	LC‐MS/MS	
analysis,	 only	 pseudoephedrine	 was	 detected,	 while	 there	 were	 no	 amphetamines	
present	in	the	urine	samples.		
Iinterference	 between	 OTC	 preparation	 with	 ibuprofen	 and	 pseudoephedrine	
and	 antibodies	 in	 the	 test	 strips	 specific	 for	 amphetamines	 was	 observed.	 Other	
psychoactive	 substances	 showed	 no	 cross‐reactivity	 with	 ibuprofen	 and	
pseudoephedrine.	 The	 obtained	 results	 should	 be	 taken	 into	 account	 in	 routine	
monitoring	of	the	psychoactive	substances	abuse.	
457 
Arh.farm 2018;68: 457-458 TOKS-P14 
 
 
UTICAJ	RAZLIČITIH	FARMACEUTSKIH	OBLIKA	OTC	PREPARATA	SA	
PSEODOEFEDRINOM	NA	POJAVU	LAŽNO	POZITVNIH	REZULTATA	
KOMERCIJALNIH	TEST	TRAKA	NA	AMFETAMIN	
 
Milica	Pavlović,	Filip	Dimitrijević,	Katarina	Baralić,	Marijana	Ćurčić,																		
Zorica	Bulat,	Evica	Antonijević,	Danijela	Đukić‐Ćosić	
 
Katedra	za	toksikologiju	„Akademik	Danilo	Soldatović”,																																										
Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet	(Srbija)	
 
 
Preliminarna	analiza	psihoaktivnih	supstanci	u	urinu	pomoću	komercijalnih	test	
traka	 smatra	 se	 brzom	 i	 jednostavnom	 metodom	 za	 rano	 otkrivanje	 zloupotrebe	
psihoaktivnih	supstanci.	Nedostatak	ove	preliminarne	analize	 je	unakrsna	reaktivnost	
sa	širokim	spektrom	strukturno	sličnih	jedinjenja	i	dobijanje	lažno	pozitivnih	rezultata.	
Literaturni	 podaci	 ukazuju	 da	 se	 najveći	 broj	 lažno	 pozitivnih	 rezultata	 dobija	 za	
amfetamin.	Cilj	ovog	rada	 je	bio	da	se	 ispita	uticaj	 različitih	 farmaceutska	oblika	OTC	
preparata	sa	pseudoefedrinom	na	pojavu	lažno	pozitivnih	rezultata	na	amfetamin,	kao	i	
da	se	utvrdi	period	u	toku	koga	se	javlja	lažno	pozitivan	rezultat.		
U	studiji	je	učestvovalo	9	ispitanika	oba	pola,	podeljenih	u	tri	grupe.	Prva	grupa	
ispitanika	 je	 primenjivala	 Rinasek®tablete	 (60	 mg	 pseudoefedrina),	 druga	 Clarinase®	
tablete	sa	produženim	oslobađanjem	(120	mg	pseudoefedrina),	i	treća	grupa	ispitanika	
TylolHot®	 šumeće	 granule	 (60	 mg	 pseudoefedrina).	 Svi	 preparati	 su	 primenjivani	
prema	 režimu	 doziranja	 preporučenog	 od	 strane	 proizvođača.	 Sakupljan	 je	 svaki	
uzorak	 urina	 i	 analizan	 dok	 se	 pojavljivao	 pozitivan	 rezultat.	 Imunohromatografska	
analiza	 je	 izvedena	 jednokomponentnim	 test	 trakama	 za	 amfetamin	 (dBest®	
OneStepRapidTest).	Lažno	pozitivni	rezultati	na	amfetamin	su	dobijeni	nakon	primene	
sva	 tri	 ispitavana	 OTC	 preparata	 sa	 pseudoefedrinom.	 Primene	 šumećih	 tableta	
TylolHot®	 je	dovela	do	pojave	 lažno	pozitivnih	rezultata	u	periodu	od	2	do	8h,	dok	 je	
pozitivan	 rezultat	 zabeležen	 u	 periodu	 od	 4	 do	 8h	 nakon	 primena	 Rinasek®	 tableta.	
Nakon	primene	Clarinase®	tableta	sa	modifikovanim	oslobađanjem,	pojava	prvih	lažno	
pozitivnih	 rezultata	 zabeležena	 je	 nakon	 12h,	 a	 poslednjih	 nakon	 21h.	 Razlike	 u	
dobijenim	 rezultatima	 mogu	 se	 objasniti	 interindividualnim	 farmakokinetičkim	
varijacijama	ispitanika	i	razlikama	u	farmaceutskoj	formulaciji	preparata.	
Ispitivani	 OTC	 preparati	 sa	 pseudoefedrinom	 daju	 lažno	 pozitivan	 rezultat	
preliminarne	 analize	 na	 amfetamin.	 Vremenski	 period	 pojave	 pozitivnih	 rezultata	
varira	 u	 zavisnosti	 od	 tipa	 korišćenog	 preparata,	 tj.	 farmaceutskih	 proizvoda	 sa	
različitim	vremenom	oslobađanja	aktivne	supstance.	
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Preliminary	analysis	of	psychoactive	substances	 in	urine	using	commercial	 test	
panels	 is	 considered	 a	 fast	 and	 simple	method.	 The	 disadvantage	 of	 this	 preliminary	
analysis	 is	 cross‐reactivity	with	 a	 broad	 spectrum	of	 structurally	 similar	 compounds.	
Literature	 data	 suggest	 that	 the	 most	 of	 false	 positive	 results	 are	 obtained	 for	
amphetamine.	 The	 aim	 of	 this	 study	 was	 to	 examine	 the	 effects	 of	 different	
pharmaceutical	 forms	 of	 OTC	 preparations	 with	 pseudoephedrine	 on	 possible	 false	
positive	 results	 for	 amphetamine,	 as	 well	 as	 the	 period	 during	 which	 false	 positive	
results	may	occur.		
The	study	involved	9	healthy	subjects,	divided	into	three	groups.	The	first	group	
of	 subjects	 used	 Rinasek®	 tablets	 (60	 mg	 pseudoephedrine),	 the	 second	 group	 used	
Clarinase®	 tablets	 with	 extended	 release	 (120	 mg	 pseudoephedrine),	 and	 the	 third	
group	used	TylolHot®	effervescent	granules	(60	mg	pseudoephedrine).	All	preparations	
were	 administered	according	 to	 the	dosing	 regimen	given	by	 the	manufacturer.	 Each	
urine	 sample	 was	 collected	 and	 analyzed	 until	 the	 positive	 result	 was	 obtained.	
Immunochromatographic	 analysis	 was	 performed	 by	 one‐component	 test	 strips	 for	
amphetamine	 (dBest®	 OneStepRapidTest).	 False	 positive	 results	 were	 obtained	 after	
the	 consumption	 of	 all	 three	 OTC	 preparations	with	 pseudoephedrine.	 They	 occured														
2‐8	 h	 after	 the	 administration	 of	 TylolHot®	 and	 4‐8	 h	 after	 the	 administration	 of	
Rinasek®.	After	the	administration	of	Clarinase®	tablets	with	modified	release,	the	first	
false	positive	results	were	noted	after	12h,	and	the	 last	ones	after	21h.	Differences	 in	
results	 could	 be	 explained	 by	 interindividual	 pharmacokinetic	 variations	 and	
differences	in	pharmaceuticals	formulation	of	tested	preparations.		
These	results	confirmed	thatfalse	positive	results	on	amphetamine	are	obtained	
after	 the	 administration	 of	 OTC	 preparations	 with	 pseudoephedrine.	 Time	 period	
within	 which	 positive	 results	 occurred	 varied	 depending	 on	 the	 type	 of	 used	
preparation	i.e.	pharmaceuticals	with	different	active	substance	release	time.		
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Kantarion	 (Hypericum	 perforatum	 L.)	 se	 od	 najstarijih	 vremena	 koristi	 u	
fitoterapiji.	Primena	proizvoda	na	bazi	njegove	herbe	može	biti	izvor	unosa	kadmijuma	
(Cd)	u	organizam	jer	je	kantarion	hiperakumulator	ovog	toksičnog	metala.	Cilj	rada	je	
bio	 da	 se	 odredi	 sadržaj	 Cd	 u	 komercijalno	 dostupnim	 čajevima	 na	 bazi	 herbe	
kantariona	i	proceni	njegov	unos	putem	pripremljenih	infuza.		
Sakupljeno	 je	 7	 komercijalno	 dostupnih	 čajeva	 na	 bazi	 herbe	 kantariona	 (6	 –	
rinfuzno	pakovanje,	1	–	filter	kesice).	Koncentracija	Cd	je	u	ispitivanim	uzorcima,	nakon	
mikrotalasne	digestije	u	smeši	cHNO3	i	H2O2	(7:1),	određena	AAS	sa	grafitnom	kivetom	
(GF‐AAS).	 Istom	metodom,	bez	prethodne	digestije,	 određen	 je	 sadržaj	Cd	u	 infuzima	
koji	su	pripremljeni	prema	uputstvima	datim	na	pakovanju	proizvoda.	Preračun	unosa	
Cd	 je	 izvršen	prema	EPA	metodologiji.	Koncentracije	 Cd	u	 svim	 ispitivanim	uzorcima	
čajeva	 su	 u	 opsegu	 od	 0,42	 do	 1,34	 mg/kg	 suvog	 biljnog	 materijala	 i	 prevazilaze	
preporučene	 vrednosti	 Svetske	 zdravstvene	 organizacije	 (0,3	 mg/kg)	 i	 Evropske	
farmakopeje	(Ph.Eur.	8)	(0,5	mg/kg).	Izmerene	koncentracije	Cd	u	infuzima	su	od	0,17	
do	 2,19	 µg/L,	 uz	 procenat	 ekstrakcije	 Cd	 u	 infuzima	 od	 1,02	 do	 9,22%.	 Izračunati	
nedeljni	 unos	 Cd	 putem	 infuza	 je	 od	 0,01	 do	 0,11	 µg/kg	 t.m.	 i	 	 značajno	 je	 ispod	
tolerišućeg	nedeljnog	nivoa	unosa	Cd	(5,8	μg	Cd/kg	t.m	–	 JECFA/WHO	i	2,5	μg	Cd/kg	
t.m.	 –	 EFSA).	 Iako	 sadržaj	 Cd	 u	 skoro	 svim	 uzorcima	 čaja	 prevazilazi	 preporučene	
vrednosti	SZO	i	Ph.Eur.	8,	određene	koncentracije	ovog	toksičnog	metala	u	infuzima	su	
veoma	niske	i	svega	nekoliko	procenata	Cd	prisutnog	u	herbi	prelazi	u	infuz.		
Putem	infuza	na	bazi	herbe	kantariona	unose	se	relativno	niske	količine	Cd,	ali	
budući	 da	 ovaj	 toksični	metal	 ima	 kumulativno	 dejstvo	 i	 ove	 vrednosti	 treba	 uzeti	 u	
obzir	pri	proceni	ukupnog	unosa	Cd	iz	različitih	izvora.	
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OF	EXPOSURE	TO	CADMIUM	
 
Milica	Vasilov1,	Vladimir	Berta1,	Sergej	Jakimenko1,	Aleksandra	Repić2,	
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1Department	of	Toxicology	„Akademik	Danilo	Soldatović”,	University	of	
Belgrade	‐	Faculty	of	Pharmacy,	2Serbian	Institute	of	Occupational	Health	
„Dragomir	Karajović”,	Belgrade	(Serbia)	
 
 
St.	 John's	wort	(Hypericum	perforatum	L.)	has	been	used	 in	phytotherapy	since	
the	 ancient	 times.	 The	 products	 based	 on	 its	 herb	 can	 be	 a	 source	 of	 cadmium	 (Cd)	
exposure	since	St.	John's	wort	is	a	hyperaccumulator	of	this	toxic	metal.	The	aim	of	this	
study	was	to	determine	Cd	content	in	commercially	available	St	John’s	wort	herbs	and	
estimate	the	Cd	intake	via	infusions.		
Seven	 commercially	 available	 samples	were	 collected	 (6	 ‐	 bulk	 packaging,	 1	 –	
filter	bags).	Concentration	of	Cd	in	the	investigated	samples	was	determined	after	the	
microwave	 digestion	 (cHNO3	 i	 H2O2	 (7:1))	 by	 atomic	 absorption	 spectrophotometry	
with	graphite	 furnace	(GF‐AAS).	Cadmium	concentration	 in	 infusions	was	determined	
by	the	same	method,	but	without	digestion.	The	tea	infusions	were	prepared	according	
to	 the	 instructions	 given	 on	 the	 packages.	 The	 estimation	 of	 the	 Cd	 intake	 was	
performed	 according	 to	 the	 EPA	methodology.	 Cadmium	 content	 in	 the	 investigated	
herbs	 ranged	 from	0.42	 to	1.34	mg/kg	and	was	 above	 the	 values	 suggested	by	WHO	
(0.3	mg/kg)	 and	 Ph.	 Eur.	 8	 (0.5	mg/kg).	 Cd	 concentrations	 in	 infusions	 ranged	 from	
0.17	 to	 2.19	 µg/L.	 Cd	 extraction	 from	 herb	 into	 infusion	was	 1.02	 to	 9.22%.	Weekly	
intake	 of	 Cd	 via	 infusions	 ranged	 between	 0.01	 and	 0.11	 µg/kg	 b.w.	 Although	 Cd	
content	 in	 all	 the	 investigated	 herbs	 exceeded	 the	 values	 suggested	 by	WHO	and	Ph.	
Eur.	8,	concentration	of	Cd	in	infusions	was	very	low.	Only	a	few	percent	of	Cd	present	
in	herb	was	extracted	into	the	infusion.		
This	 study	 suggested	 that	 Cd	 intake	 via	 St.	 John's	wort	 herbal	 infusion	 is	 low.	
However,	 having	 in	mind	 the	 cumulative	 properties	 of	 this	 toxic	metal,	 the	 obtained	
results	 should	 be	 taken	 into	 account	when	 assessing	 the	 total	 Cd	 intake	 from	 all	 the	
potential	sources.	
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PROCJENA	ZADOVOLJSTVA	KORISNIKA	ZDRAVSTVENOM	USLUGOM	
PRUŽENOM	NA	NIVOU	APOTEKA	OTVORENOG	TIPA	
 
Miomir	Šoškić1,	Aleksandra	Radović1,	Branislava	Miljković2	
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Primjena	 koncepta	 farmaceutske	 zdravstvene	 zaštite,	 značajno	 utiče	 na	 ishode	
liječenja	 pacijenata.	 Cilj	 ovog	 istraživanja	 bio	 je	 ispitati	 zadovoljstvo	 korisnika	
pruženom	 zdravstvenom	 uslugom,	 na	 nivou	 apoteka	 otvorenog	 tipa	 u	 Crnoj	 Gori.	
Deskriptivno	istraživanje,	dizajnirano	kao	studija	presjeka,	sprovedeno	je	u	toku	aprila	
mjeseca	2018.	godine.	U	istraživanju	su	učestvovali	korisnici	usluga	apoteka	otvorenog	
tipa	 sa	mjestom	 prebivališta	 u	 Crnoj	 Gori.	 Kao	 instrument	 u	 istraživanju	 korišćen	 je	
strukturirani	web	upitnik	(15	pitanja).		
Istraživanjem	 je	 obuhvaćeno	 200	 ispitanika	 (75,5%	 ženskog	 pola),	 prosječne	
starosti	35	godina	(17‐72	godine).	Najveći	broj	ispitanika	bio	je	sa	završenom	visokom	
(60%),	 a	 potom	 sa	 završenom	 srednjom	 školom	 (29%).	 Materijalni	 položaj	 najvećeg	
broja	 ispitanika	 ocijenjen	 je	 kao	 dobar	 57,5%.	 Najveći	 broj	 ispitanika	 (62,5%)	 je	 u	
poslednjih	12	mjeseci	posjetilo	apoteku	najmanje	6	puta	i	više,	24,5%	ispitanika,	3	do	5	
puta,	 a	 11%	 ispitanika,	 do	 2	 puta	 godišnje.	 Svega	 2%	 ispitanika	 nije	 imalo	 ni	 jednu	
posjetu	 apoteci	 u	 poslednjih	 godinu	 dana.	 91,5%	 ispitanika,	 smatra	 da	 je	 vrijeme	
čekanja	 u	 apoteci	 optimalno.	 Organizacija	 rada	 apoteke	 je	 ocjenjena	 sa	 odličnom	 i	
vrlodobrom	ocjenom	(89%	ispitanika).	Snabdjevenost	apoteka	je	ocjenjena	sa	odličnom	
i	 vrlodobrom	 ocjenom	 (77%	 ispitanika).	 83%	 ispitanika	 je	 sa	 visokim	 ocjenama,	
ocijenilo	kompetentnost	zaposlenih	u	apoteci.	86%	ispitanika	 je	sa	visokim	ocjenama,	
izrazilo	 zadovoljstvo	 za	 dobijeno	 savjetovanje.	 Ljubaznost	 zaposlenih	 je	 sa	 najvišom	
ocjenom,	 ocijenjena	 od	 strane	 70,5%	 ispitanika.	 Dobijena	 informacija	 u	 vidu	 pisane	
poruke	 je	 u	 71%	 slučajeva,	 napisana	 čitko	 i	 jasno.	Verbalni	 način	 komunikacije,	 91%	
ispitanika,	ocjenjuje	sa	veoma	zadovoljno	i	zadovoljno.		
Rezultati	 sprovedene	 studije	 ukazuju	 da	 korisnici	 često	 koriste	 zdravstvene	
usluge	 u	 apotekama	 i	 da	 su	 veoma	 zadovoljni	 nivoom	 pružene	 farmaceutske	 usluge.	
Kontinuirano	unapređenje	znanja	i	stručnih	kompetencija,	prilikom	pružanja	koncepta	
farmaceutske	 zdravstvene	 zaštite	 i	 kliničke	 farmacije,	 neophodan	 je	 preduslov	 za	
unapređenje	zdravstvene	usluge.	
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The	 application	 of	 the	 concept	 of	 pharmaceutical	 healthcare	 significantly	
influences	 the	 outcome	 of	 the	 patient's	 treatment.	 The	 aim	 of	 this	 research	 was	 to	
examine	the	satisfaction	of	the	users	with	the	health	service	at	the	level	of	community	
pharmacies	in	Montenegro.	Descriptive	research,	designed	as	a	cross‐section	study,	was	
carried	 out	 in	 April	 of	 2018.	 The	 research	 involved	 users	 of	 community	 pharmacies	
with	 a	 place	 of	 residence	 in	 Montenegro.	 A	 structured	 web	 questionnaire	 (15	
questions)	was	used	as	an	instrument	in	the	research.		
The	study	included	200	respondents	(75.5%	female),	an	average	age	of	35	years	
(17	to	72	years).	The	highest	number	of	respondents	finished	high	(60%),	followed	by	
secondary	 school	 (29%).	The	material	 position	of	 the	 largest	number	of	 respondents	
was	rated	as	good	57.5%.	In	the	last	12	months,	the	majority	of	respondents	(62.5%)	
visited	the	pharmacy	at	least	6	times	and	more,	24.5%	3	to	5	times,	and	11%	to	2	times	
a	year.	Only	2%	of	respondents	did	not	have	a	single	pharmacy	visit	 in	the	past	year.	
91.5%	 of	 respondents	 think	 that	 the	 waiting	 time	 at	 the	 pharmacy	 is	 optimal.	 The	
organization	of	the	work	of	the	pharmacy	was	rated	with	an	excellent	and	good	rating	
(89%	of	the	respondents).	Pharmacy	supply	was	rated	with	excellent	and	good	rating	
(77%	of	respondents).	83%	of	the	respondents	rated	the	competence	of	employees	at	
the	 pharmacy	 with	 high	 marks.	 86%	 of	 the	 respondents	 expressed	 high	 satisfaction	
with	 the	 consultations	 received.	 The	 kindness	 of	 the	 employees	 was	 rated	 with	 the	
highest	rating	by	70.5%	of	the	respondents.	The	received	information	in	the	form	of	a	
written	message	is	in	71%	of	cases	was	written	clearly	and	readable.	In	91%	of	cases,	
the	respondents	evaluated	the	verbal	manner	of	communication	as	a	very	satisfactory	
and	satisfactory.	
The	results	of	the	conducted	study	indicate	that	users	often	use	health	services	
in	 pharmacies	 and	 are	 very	 satisfied	 with	 the	 level	 of	 service	 provided.	 Continuous	
improvement	of	knowledge	and	professional	competencies	in	providing	the	concept	of	
pharmaceutical	healthcare	and	clinical	pharmacy	is	a	prerequisite	for	improving	health	
services.	
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Jasna	Anđelković1,	Sandra	Vezmar	Kovačević2,	Branislava	Miljković2,	
Miloš	Radosavljević3,	Jelena	Stanojević‐Veličković4	
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Hipertenzija	 je	 jedan	 od	 najvažnijih	 uzroka	 prevremenog	 morbiditeta	 i	
mortaliteta	koji	može	da	se	prevenira.	Cilj	ove	studije	bio	je	da	se	proceni	adekvatnost	
kontrole	hipertenzije	kod	odraslih	pušača	i	da	se	 ispitaju	intervencije	farmaceuta	radi	
poboljšanja	kontrole	hipertenzije	kod	ovih	pacijenata.	
Odrasli	 pacijenti	 sa	 hipertenzijom	 i	 navikom	 pušenja	 uključeni	 su	 u	 studiju	
sprovedenu	 u	 apotekama	 u	 Kragujevcu,	 Srbija,	 od	 februara	 2017.	 do	 marta	 2018.	
godine.	 Podaci	 su	 prikupljeni	 korišćenjem	 brzog	 skrining	 testa	 za	 procenu	 kontrole	
hipertenzije.	
Studija	 je	 obuhvatila	 944	 pacijenata	 (61%	 muškaraca,	 stopa	 odgovora	 57%),	
srednje	starosti	49	±	5	godina.	Tokom	poslednje	četiri	nedelje,	visok	krvni	pritisak	(KP)	
povremeno	 je	ometao	dnevni	 rad	u	31%	bolesnika,	19%	bolesnika	 je	 imalo	visok	KP,	
jednom	 ili	 dva	 puta	 nedeljno,	 a	 9%	 pacijenata	 je	 imalo	 nizak	 KP	 jednom	 nedeljno	 ili	
češće.	7%	pacijenata	je	u	poslednje	četiri	nedelje	zatražilo	konsultacije	sa	farmaceutima	
u	vezi	sa	eliminacijom	simptoma	visokog	KP.	39%	pacijenata	je	navelo	da	KP	nije	dobro	
kontrolisan,	 dok	 je	 64%	pacijenata	 reklo	 da	 promene	 životnog	 stila	 nisu	 eϐikasne.	 Za	
većinu	pacijenata,	barijere	za	bolju	kontrolu	KP‐a	bile	su	nemogućnost	prepoznavanja	
simptoma	 (19%)	 i	 činjenica	 da	 hipertenzivni	 lekovi	 nisu	 im	 dostupni	 (11%).	
Farmaceuti	 su	 predložili	 472	 individualnih	 algoritama	 za	 bolju	 kontrolu	 KP‐a	 i	 611	
intervencija	 od	 kojih	 je	 69%	 savetovanje	 pacijenta,	 a	 31%	 intervencija	 zahtevale	
	su	učešće	lekara.	
Farmaceuti	 u	 javnim	 apotekama	 mogu	 igrati	 važnu	 ulogu	 u	 upravljanju	
hipertenzijom	kod	trenutnih	pušača.	Farmaceuti	mogu	da	pruže	intervencije	koje	mogu	
poboljšati	kontrolu	hipertenzije	kod	ovih	pacijenata	
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Hypertension	 is	 one	 of	 the	 most	 important	 preventable	 causes	 of	 premature	
morbidity	 and	 mortality.	 The	 aim	 of	 this	 study	 was	 to	 measure	 the	 adequacy	 of	
hypertension	 control	 in	 current	 adult	 smokers,	 and	 to	 examine	 pharmacists’	
interventions	to	improve	hypertension	management	in	these	patients.		
Adult	 patients	with	 hypertension	 and	 smoking	 habit	were	 included	 in	 a	 study	
conducted	 in	 Pharmacies	 in	 Kragujevac,	 Serbia,	 from	 February	 2017	 to	March	 2018.	
The	data	were	collected	using	a	quick	screening	test	to	detect	hypertension	control.	
The	 study	 included	 944	 patients	 (61%	 male,	 response	 rate	 57%),	 mean	 age																	
49	±5	years.	Over	the	past	four	weeks,	high	blood	pressure	(BP)	occasionally	interfered	
with	daily	work	life	in	31%	of	patients,	19%	of	the	patients	had	high	BP,	once	or	twice	a	
week,	and	9%	of	patients	had	low	BP	once	a	week	or	less	often.	7%	of	patients	needed	
consultations	with	 pharmacists,	 in	 the	 past	 four	weeks,	 regarding	 the	 elimination	 of	
high	BP	symptoms.	39%	of	patients	stated	that	BP	was	not	well	controlled,	while	64%	
of	patients	said	that	life	style	changes	were	not	effective.	For	most	patients,	barriers	to	
better	BP	control	were	the	inability	to	recognize	the	symptoms	(19%)	and	the	fact	that	
hypertensive	 drugs	 are	 not	 accessible	 to	 them	 (11%).	 Pharmacists	 offered	 472	
individual	algorithms	for	better	control	of	BP	and	suggested	611	interventions	of	which	
69%	were	patient	counseling	and	31%	required	doctor’s	intervention.	
Community	 pharmacists	 can	 play	 an	 important	 role	 in	 hypertension	
management	 in	 current	 smokers.	 Pharmacists	 can	 provide	 interventions	 that	 could	
improve	hypertension	control	in	these	patients.		
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Apoteka	 želi	 da	 se	 pozicionira	 na	 deregulisanom	 tržištu	 kao	 mesto	 gde	 je	
pacijentima	 ponuđena	 dodatna	 vrednost	 koju	 farmaceuti	 ostvaruju	 kroz	 uslugu	
savetovanja.	 U	 cilju	 razvoja	 usluge	 savetovanja	 prepoznata	 je	 potreba	 za	 edukacijom	
farmaceuta	za	specifična	zdravstvena	stanja	koja	se	mogu	zbrinjavati	na	nivou	apoteke.	
Cilj	 rada	 bio	 je	 da	 se	 evaluira	 uticaj	 edukacije	 na	 unapređenje	 znanja	 farmaceuta	 za	
prepoznavanje	 pacijenata	 sa	 gastroezofagealnom	 refluksnom	 bolešću	 (GERB)	 radi	
pružanja	savetovanja	o	farmakološkim	i	nefarmakološkim	merama.	
Apoteka	Astra	 lek	 je	 sprovela	 kontinuiranu	 edukaciju	 (predavanja	 i	 radionice).	
Farmaceuti	 su	 odgovarali	 na	 postavljena	 pitanja	 pre	 i	 posle	 edukacije	 i	 radionice	 na	
temu	 GERB‐a.	 Materijal	 za	 edukaciju	 je	 sadržao	 savremene,	 pouzdane	 informacije	 o	
simptomima	 GERB‐a,	 način	 njihovog	 prepoznavanja;	 aktuelne	 smernice	 za	 terapiju	
GERB‐a,	 nefarmakološku	 podršku	 pacijentima	 sa	 GERB‐om.	 U	 okviru	 organizovane	
radionice	 obrađeni	 su	 slučajevi	 iz	 prakse	 pacijenata	 sa	 GERB‐om.	 Upotrebljena	 je	
deskriptivna	statistička	analiza.		
Broj	pitanja	na	 testu	bio	 je	25.	Prosečan	broj	 tačnih	odgovora	pre	edukacije	 je	
11,1	 a	 posle	 edukacije	 19,2.	 Povećanje	 procenta	 poznavanja	 terapijskih	 ishoda	 je	 za	
44,4%.	Najveći	porast	tačnih	odgovora	bio	je	vezan	za	pitanja	diferenciranja	pacijenata	
prema	 stepenu	 GERB‐a,	 terapijskih	 opcija	 prema	 stepenu	 GERB‐a,	 indikacija	 za	
dugotrajnu	 upotrebu	 inhibitora	 protonske	 pumpe	 (IPP),	 kada	 je	
neadekvatna/adekvatna	 primena	 IPP	 lekova	 u	 gastroprevenciji,	 klinički	 značajne	
interakcije	 i	 pitanja	 koja	 treba	 postavljati	 pacijentima	 koji	 ponovo	 uzimaju	 IPP.	 Svi	
farmaceuti	su	odgovorili	da	od	stepena	poznavanja	terapijskih	opcija	zavisi	proaktivan	
pristup	prilikom	savetovanja	pacijenata	koji	traže	pomoć	za	GERB.		
Sprovedena	 kontinuirana	 edukacija	 farmaceuta	 je	 značajno	 unapredila	 znanje	
farmaceuta	 u	 zbrinjavanju	 pacijenata	 sa	 GERB‐om	 što	 je	 preduslov	 za	 razvoj	 usluge	
savetovanja	pacijenta	i	pružanje	koncepta	farmaceutske	zdravstvene	zaštite.		
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The	 pharmacy	 wants	 to	 be	 positioned	 on	 the	 deregulated	 market	 as	 a	 place	
where	 patients	 can	 get	 an	 added	 value	 that	 pharmacists	 are	 providing	 through	
counseling.	 In	 order	 to	 develop	 a	 counseling	 service,	 there	 is	 a	 need	 to	 educate	
pharmacists	 for	a	 specific	health	condition	 that	 can	be	 treated	at	 the	pharmacy	 level.	
The	aim	of	the	study	was	to	evaluate	impact	of	education	on	improving	knowledge	of	
pharmacists	 for	 recognizing	 patients	with	 gastroesophageal	 reflux	 disease	 (GERD)	 in	
order	to	provide	advice	on	pharmacological	and	non‐pharmacological	measures.		
Pharmacy	Astra	 lek	 conducted	 continuing	 education	 (lectures	 and	workshops)	
for	 the	 employed	 pharmacists.	 Pharmacists	 answered	 the	 questions	 before	 and	 after	
training	and	workshop	on	 the	 topic	of	GERD.	The	educational	material	was	based	on	
contemporary,	 reliable	 information	 on	 the	 symptoms	 of	 GERD,	 the	 way	 they	 are	
recognized,	 current	 guidelines	 for	 GERD,	 non‐pharmacological	 support.	 Within	 the	
organized	workshop,	cases	from	the	practice	from	patients	with	GERD	were	analyzed.	
Descriptive	statistical	analysis	was	used.		
The	number	of	questions	on	test	was	25.	The	average	number	of	correct	answers	
before	education	is	11.1	and	after	19.2.	An	increase	in	the	percentage	of	knowledge	is	
44%.	The	highest	increases	in	accurate	responses	were	related	to	the	issues	of	patient	
differentiation	according	to	GERD,	therapeutic	options,	indication	for	long‐term	use	of	
proton	 pump	 inhibitors	 (PPI),	 when	 is	 adequate/inadequate	 use	 of	 PPI,	 clinically	
significant	 interactions	 and	 questions	 for	 patients	 on	 continuous	 PPI	 therapy.	 All	
pharmacists	responded	that	a	proactive	approach	to	counseling	patients	seeking	GERD	
assistance	depends	on	knowledge.		
Conducted	continuous	education	for	pharmacists	has	significantly	improved	the	
knowledge	of	pharmacists	in	the	care	of	patients	with	GERD,	which	is	a	prerequisite	for	
the	development	of	patient	counseling	services	and	pharmaceutical	care.		
 
 
 
 
473 
Arh.farm 2018;68: 473-474 FZZ-P4 
 
 
INTERAKCIJE	LEKOVA	PRI	SAMOMEDIKACIJI	ANALGETICIMA	
 
Miomir	Šoškić1,	Aleksandar	Savić2,	Nemanja	Bogdanović3,																																	
Jovana	Jovanović4,	Dušica	Janković5,	Anja	Ojdanić6,	Branislava	Miljković7	
 
1Klinički	centar	Crne	Gore,	Podgorica	(Crna	Gora),	2Vojnomedicinska	
akademija,	Beograd,	3Apoteka	Lora,	Beograd,	4Apoteka	BENU,	Beograd,	
5PHOENIX	Pharma,	Beograd,	6Apoteka	BENU,	Beograd,	7Katedra	za	
farmakokinetiku	i	kliničku	farmaciju,	Univerzitet	u	Beogradu	–	Farmaceutski	
fakultet	(Srbija)	
 
 
Prema	sprovedenim	studijama	analgetici	se	ubrajaju	u	često	korišćene	lekove	za	
samomedikaciju.	 Stoga	 je	 njihova	 racionalna	 primena	 bitna	 sa	 aspekta	 prevencije	
potencijalnih	 interakcija	 sa	 drugim,	 istovremeno	 primenjenim	 lekovima.	 Cilj	 ovog	
istraživanja	bio	je	ispitati	broj,	učestalost	i	tip	klinički	značajnih	interakcija.	
Deskriptivnim	 epidemiološkim	 istraživanjem	 obuhvaćeno	 je	 ukupno	 215	
ispitanika,	sa	mestom	prebivališta	u	Beogradu.	Kao	instrument	u	istraživanju	korišćen	
je	 standardizovani	 upitnik	 (14	 pitanja).	 Za	 analizu	 nastanka	 potencijalnih	 interakcija	
korišćena	 je	 baza	 podataka,	 Drug	 Interaction	 Checker.	 Istraživanje	 je	 sprovedeno	 u	
periodu,	februar	–	mart,	tokom	2018.	godine.	
Od	 ukupnog	 broja,	 58,6%	 ispitanika	 bilo	 je	 ženskog	 pola.	 Prosečna	 starost	 u	
analiziranom	 uzorku	 iznosila	 je	 43,3	 godine	 (od	 18	 do	 84	 godina).	 Najveći	 broj	
ispitanika	 je	 sa	 završenim	 visokim	 obrazovanjem,	 54,4%.	 Od	 ukupnog	 broja	
anketiranih,	 94,4%	 ispitanika	 se	 izjasnilo	 da	 pribegava	 nekom	 vidu	 samomedikacije.	
Potencijalne	 interakcije	 su	 identifikovane	 kod	 20,5%	 ispitanika,	 dok	 je	 ukupan	 broj	
otkrivenih	 interakcija	 u	 analiziranom	 uzorku	 bio	 195,	 čija	 učestalost	 aproksimativno	
odgovara	 4,4	 interakcije	 po	 ispitaniku.	 U	 ispitivanoj	 populaciji	 kao	 najučestalije	
interakcije	izdvojile	su	se	one	u	kojima	su	prisutni	nesteroidni	antiinflamatorni	lekovi,	
od	 kojih	 se	 izdvajaju	 ibuprofen	 i	 diklofenak	 sa	 nekim	 od	 istovremeno	 primenjivanih	
antihipertenziva.	Pomenute	interakcije	su	se	javile	sa	učestalošću	od	45,6%	od	ukupnog	
broja	 identifikovanih	 interakcija	 u	 analiziranom	 uzorku.	 Osim	 navedenog,	 12,5%	
ispitanika	je	identifikovalo	neželjene	reakcije	prilikom	upotrebe	određenih	analgetika	u	
terapiji.		
Sprovedena	 studija	 ukazuje	 da	 je	 učestalost	 pojave	 interakcija	 u	 ispitivanoj	
populaciji	 velika.	 Stoga	 je	 potrebno	 edukovati	 pacijente	 koji	 analgetike	 koriste	 u	
samomedikaciji	 i	 pratiti	 njihove	 potencijalne	 interakcije	 sa	 drugim	 istovremeno	
primenjenim	 lekovima	 u	 cilju	 prevencije	 i/ili	 minimiziranja	 neželjenih	 ishoda	
interakcija.	
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According	 to	 the	 conducted	 studies,	 analgesics	 are	 considered	 as	 often	 used	
drugs	for	self‐medication.	Therefore	is	theirs	rational	usage	important	from	the	aspect	
of	prevention	of	potential	interactions	with	other	drugs	applied	at	the	same	time.	The	
aim	 of	 this	 research	 was	 to	 examine	 the	 number,	 frequency	 and	 type	 of	 clinically	
important	interactions.	
Descriptive	 epidemiological	 research,	 covered	a	 total	of	 215	 respondents,	with	
the	 place	 of	 residence	 in	 Belgrade.	 As	 an	 instrument	 in	 the	 study	 was	 used	 a	
standardized	questionnaire	(14	questions).	Drug	Interaction	Checker	was	used	for	the	
analysis	 of	 potential	 interactions	 as	 a	 database.	 The	 research	 was	 conducted	 in	 the	
period	February	–	March,	during	2018.	
Of	the	total	number,	58.6%	of	respondents	were	female.	The	average	age	in	the	
analyzed	sample	was	43.3	years	(18	to	84	years).	The	highest	number	of	respondents	is	
with	 completed	 higher	 education,	 54.4%.	Of	 the	 total	 number,	 94.4%	of	 respondents	
declared	 they	 resort	 to	 some	 form	 of	 self‐medication.	 Potential	 interactions	 were	
identified	in	20.5%	of	respondents,	while	the	total	number	of	 interactions	detected	in	
the	 analyzed	 sample	 was	 195,	 the	 frequency	 approximating	 4.4	 interactions	 per	
respondent.	In	the	examined	population,	the	most	common	interactions	were	those	in	
which	 non‐steroidal	 anti‐inflammatory	 drugs	 were	 present,	 of	 which	 ibuprofen	 and	
diclofenac	were	distinguished	with	some	of	 the	antihypertensive	agents	administered	
simultaneously.	These	interactions	have	occurred	with	a	frequency	of	45.6%	of	the	total	
number	 of	 identified	 interactions	 in	 the	 analyzed	 sample.	 Besides	 that,	 12.5%	 of	
respondents	identified	adverse	reactions	when	using	certain	analgesics	in	therapy.	
The	 conducted	 study	 shows	 that	 the	 frequency	 of	 interaction	 in	 the	 examined	
population	 is	 high.	 It	 is	 necessary	 to	 educate	 patients	 who	 use	 analgesics	 in	 self‐
medication	and	monitor	potential	 interactions	with	other	concomitant	medications	 in	
order	to	prevent	and/or	minimize	unwanted	outcome	of	the	interaction.	
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Gotovo	 polovina	 svjetske	 populacije	 se	 nalazi	 u	 riziku	 od	 infekcija	 izazvanih	
nekim	 od	 helminata,	 što	 postaje	 glavno	 pitanje	 javnog	 zdravlja	 u	mnogim	 tropskim	 i	
suptropskim	zajednicama	sa	niskim	prihodom.	Svjetska	zdravstvena	organizacija	(SZO)	
je	objavila	vodiče	koji	se	bave	pitanjem	ovih	 infekcija	 i	njihove	prevencije.	Cilj	rada	 je	
analizirati	ukupnu	ambulantnu	upotrebu	antihelmintika	u	Republici	Srpskoj	u	periodu	
od	2014.	do	2016.	godine,	te	je	uporediti	sa	podacima	iz	Republike	Hrvatske	i	Norveške.		
Podaci	 o	 ambulantnoj	 upotrebi	 gotovih	 lijekova	 na	 teritoriji	 Republike	 Srpske	
tokom	 2014,	 2015	 i	 2016.	 godine	 dobijeni	 su	 uvidom	 u	 izvještaje	 Instituta	 za	 javno	
zdravstvo	Republike	Srpske,	te	upoređivani	sa	podacima	o	upotrebi	lijekova	u	Republici	
Hrvatskoj	i	Norveškoj.	Podaci	za	Hrvatsku	i	Norvešku	su	preuzeti	iz	Agencije	za	lijekove	
i	 medicinske	 proizvode	 Republike	 Hrvatske	 i	 Instituta	 za	 javno	 zdravlje	 Norveške.	
Podaci	su	izraženi	u	definisanim	dnevnim	dozama	(DDD)	na	1000	stanovnika	dnevno	u	
skladu	sa	smjernicama	SZO.		
U	Republici	Srpskoj	postoji	porast	ambulantne	upotrebe	antihelmintika,	koja	 je	
2014.	 godine	 iznosila	 0,07	DDD/1000st./dan,	 2015.godine	 0,09,	 a	 2016.	 godine	 0,12,	
što	 odgovara	 porastu	 ukupne	 ambulantne	 upotrebe	 lijekova	 u	 Republici	 Srpskoj	 u	
posmatranom	 trogodišnjem	 periodu.	 U	 Republici	 Hrvatskoj	 takođe	 postoji	 porast	
ukupne	ambulantne	upotrebe	lijekova,	ali	se	upotreba	antihelmintika	smanjila	od	2014.	
do	2016.	godine.	Poredeći	ovetri	zemlje	najveća	upotreba	antihelmintika	zabilježena	je	
u	 Norveškoj	 (0,15DDD/1000st./dan),	 bez	 značajnih	 varijacija	 u	 toku	 posmatranih	
godina;	infekcije	su	uglavnom	otkrivane	rutinskim	pregledima	imigranata,	te	je	kretanje	
stanovništva	kao	 i	 visok	 stepen	 razvoja	 sistema	 zdravstvene	 zaštite	 vjerovatno	uzrok	
najveće	upotrebe	antihelmintika.	
U	Republici	Srpskoj	 je	 zabilježen	porast	ambulantne	upotrebe	antihelmintika	u	
posmatranom	 periodu.	Međutim,	 bez	 obzira	 na	 trend	 rasta,	 upotreba	 ovih	 lijekova	 u	
Republici	Srpskoj	je	još	uvijek	niska	u	poređenju	sa	zemljama	poput	Norveške,	ali	treba	
uzeti	u	obzir	da	Republika	Srpska	nije	izložena	dolasku	imigranata	kao	Norveška.		
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Almost	half	of	the	world's	population	is	at	risk	of	some	of	the	infections	caused	
by	 helminths,	which	 is	 becoming	 the	major	 public	 health	 issue	 in	many	 tropical	 and	
subtropical	 low	 income	 communities.	 The	 World	 Health	 Organization	 (WHO)	 has	
published	guidelines	addressing	the	issue	of	these	infections	and	their	prevention.	The	
aim	of	this	paper	is	to	analyze	the	overall	ambulatory	use	of	anthelmintics	in	Republic	
of	 Srpska	 during	 the	 period	 from	 2014	 to	 2016	 and	 compare	 it	 to	 data	 from	 the	
Republic	of	Croatia	and	Norway.			
The	data	on	outpatient	medicine	use	 in	 the	Republic	of	 Srpska	during	2014	 to	
2016	were	obtained	from	the	reports	on	medicine	use	of	the	Public	Health	Institute	of	
Republic	of	Srpska	and	compared	to	data	in	Croatia	and	Norway	which	were	taken	from	
the	Agency	for	Medicinal	Products	and	Medical	Devices	of	Croatia	and	the	Norwegian	
Institute	 of	 Public	 Health.	 The	 data	 are	 expressed	 in	 defined	 daily	 doses	 (DDD)	 per	
1000	inhabitants	per	day	in	accordance	with	WHO	guidelines.		
There	 is	 an	 increase	 in	 outpatient	 use	 of	 anthelmintics	 in	 Republic	 of	 Srpska,	
with	 0.07	 DDD/1000inh./day	 in	 2014,	 0.09	 in	 2015	 and	 0.12	 in2016,	 which	 is	
accompanied	by	an	 increase	 in	total	outpatient	drug	use	 in	Republic	of	Srpska	during	
the	observed	three‐year	period.	There	is	also	an	increase	in	total	outpatient	drug	use	in	
Croatia,	 but	 the	 use	 of	 anthelmintics	 has	 decreased	 from	2014	 to	 2016.	 This	 analyze	
had	 recorded	 the	 largest	 use	 of	 anthelmintics	 in	 Norway	 (0.15	 DDD/1000	 inh./day)	
with	no	significant	variations	during	the	observed	years;	infections	are	mostly	detected	
by	routine	surveys	of	immigrants,	thus	population	movements	and	high	level	of	health	
care	system	are	likely	to	be	the	cause.		
Republic	 of	 Srpska	 recorded	 an	 increase	 in	 outpatient	 use	 of	 anthelmintics	
during	the	observed	period.	However	regardless	of	the	growth	trend,	the	use	of	these	
drugs	 in	 the	 Republic	 of	 Srpska	 is	 still	 low	 compared	 to	 Norway,	 thus	 Republic	 of	
Srpska	is	not	exposed	to	immigrants	as	Norway.		
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Analgetici	 predstavljaju	 grupu	 lekova	 koji	 se	 sve	 češće	 upotrebljavaju	 u	
samomedikaciji.	 Cilj	 istraživanja	 bio	 je	 sagledati	 upotrebu	 najčešće	 korišćenih	
analgetika,	 utvrditi	 vrstu	 indikacije	 za	 koju	 se	 najčešće	 upotrebljavaju	 i	 razloge	 za	
odabir	analgetika.	
Istraživanje,	dizajnirano	kao	studija	preseka,	bilo	je	prospektivno	i	sprovedeno	u	
periodu	februar‐mart	2018.	Korišćen	je	anketni	upitnik,	koji	se	sastojao	od	14	pitanja.	
Analiza	podataka	sprovedena	je	upotrebom	statističkog	programa	PASW,	version	18.0	
(SPSS	Inc	Chicago,	Illionis).	Za	ispitivanje	korelacije	upotrebe	analgetika	i	pojedinačnih	
varijabli	 korišćena	 je	 korelaciona	 analiza.	 Za	 procenu	 statističkog	 značaja	 rezultata	
uzeta	je	vrednost	p<0,05.	
U	 istraživanju	 je	 učestvovalo	 215	 ispitanika,	 prosečne	 starosti	 43,3	 godine																					
(18‐84	godine),	58,6%	bilo	je	ženskog	pola.	Analgetike	u	samomedikaciji	koristi	94,4%	
ispitanika.	Najčešća	indikacija	za	upotrebu	analgetika	je	glavobolja	(40,1%),	dok	se	kao	
najviše	 upotrebljavani	 analgetik	 izdvaja	 ibuprofen	 (32,6%).	 Učestalost	 primene	
analgetika	 je	 u	 pozitivnoj	 korelaciji	 sa	 bolovima	 koji	 su	 prisutni	 u	 leđima,	 mišićima,	
kolenima	 i	 zglobovima.	 Upotreba	 nimesulida	 i	 veći	 broj	 različitih	 indikacija	 je	 u	
korelaciji	 sa	 ženskim	 polom,	 dok	 se	 kao	 prediktor	 za	 odabir	 analgetika	 na	 osnovu	
reklame	 izdvaja	 muški	 pol.	 Statistički	 značajna	 korelacija	 postoji	 između	 upotrebe	
većeg	broja	lekova	sa	povećanjem	godina	života	i	nastanka	klinički	značajnih	interakcija	
u	 korišćenoj	 terapiji.	 Utvrđeno	 je	 da	 se	 upotreba	 ibuprofena,	 paracetamola	 i	
kombinovanog	 praška	 smanjuje	 sa	 povećanjem	 godina	 života,	 dok	 se	 upotreba	
diklofenaka	 i	 rizik	 od	 nastanka	 interakcija	 povećava.	 Neželjenu	 reakciju	 na	 lek	 je	
prepoznalo	12,5%	ispitanika,	od	toga,	40,7%	ispitanika	nije	prijavilo	neželjenu	reakciju	
na	lek.	
Rezultati	 istraživanja	 ukazuju	 da	 veliki	 broj	 pacijenata	 koristi	 analgetike	 u	
samomedikaciji	neracionalno.	Neophodno	je	uložiti	dodatne	edukativne	napore,	prema	
korisnicima	i	prema	zdravstvenim	radnicima	u	cilju	racionalne	primene	analgetika.	
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Analgesics	represent	a	group	of	medications	which	are	more	often	used	in	self‐
medication.	 The	 aim	 of	 this	 research	 was	 to	 have	 an	 insight	 of	 usage	 of	 most	 often	
utilized	 analgesics	 and	 to	 determine	 the	 type	 of	 indication	 for	 which	 they	 are	 most	
often	used	and	the	reasons	for	choosing	an	analgesic.	
The	research,	designed	as	cross‐sectional	study,	was	prospective	and	conducted	
in	the	period	February‐March	2018.	A	survey	was	conducted	by	using	a	questionnaire	
consisted	of	14	questions.	Data	analysis	was	conducted	by	using	a	statistical	program	
PASW,	 version	 18.0	 (SPSS	 Inc	 Chicago,	 Illinois).	 Correlation	 analysis	 was	 used	 for	
assaying	 correlation	 of	 analgesics	 application	 and	 individual	 variables.			 A	 value	 of	
p<0.05	was	taken	for	assessment	of	statistical	importance	of	results.	
215	 respondents	participated	 in	 the	 study	and	 the	average	age	was	43.3	years	
(range	18‐84	years),	of	which	58.6%	were	females.	Analgesics	were	used	by	94.4%	of	
the	respondents.	The	most	often	indication	for	use	of	analgesics	was	headache	(40.1%),	
while	 ibuprofen	 stood	out	as	 the	most	often	applied	analgesic	 (32.6%).	Frequency	of	
analgesic	 application	 was	 positively	 correlated	 to	 pain	 that	 is	 present	 in	 the	 back,	
muscles,	 knees	 and	 joints.	 Use	 of	 nimesulide	 and	 a	 larger	 number	 of	 indications	 is	
correlated	 to	 female	 sex,	 while	 the	 predictor	 for	 choosing	 an	 analgesic	 based	 on	
commercials	 is	 male	 sex.	 Statistically	 important	 correlation	 exists	 between	 the	
application	 of	 larger	 number	 of	 medication	 with	 increasing	 age	 and	 occurrence	 of	
clinically	 important	 interactions	 in	 the	 used	 therapy.	 It	 is	 determined	 that	 use	 of	
ibuprofen,	 paracetamol	 and	 combined	 powder	 decreases	 with	 age,	 while	 the	 use	 of	
diclofenac	 and	 risk	 of	 interactions’	 occurrence	 increases.	 Adverse	 drug	 reaction	was	
recognized	by	12.5%	of	 the	 respondents,	 of	whom	40.7%	did	not	 report	 the	 adverse	
drug	reaction.	
The	results	of	research	point	out	that	large	number	of	patients	use	analgesics	in	
self‐medication	 irrationally.	 It	 is	 necessary	 to	 invest	 additional	 educational	 efforts,	
toward	users	and	health	care	workers	for	the	goal	of	rational	analgesic	application.	
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Dijabetes	 melitus	 predstavlja	 jedan	 od	 najvećih	 javnozdravstvenih	 problema	
današnjice	širom	svijeta.	Prevalenca	dijabetesa	 je	u	konstantnom	porastu	poslednje	3	
decenije,	 a	 smatra	 se	 da	 tome	 najviše	 doprinosi	 pretilost	 koja	 je	 u	 porastu,	 kao	 i	
nedostatak	 fizičke	 aktivnosti.	 Prema	 podacima	 SZO,	 u	 2012.	 godini	 dijabetes	 je	 bio	
direktno	uzrok	oko	1,5	milion	smrtnih	slučajeva.	Takođe,	dijabetes	može	da	dovede	do	
brojnih	 zdravstvenih	 komplikacija	 i	 poveća	 rizik	 prijevremene	 smrti.	 Cilj	 rada	 je	
predstaviti	zdravstveno	stanje	stanovništva	u	odnosu	na	dijabetes	melitus,te	potrošnju	
antihiperglikemika	u	Republici	Srpskoj	u	periodu	od	2011.	do	2016.godine.		
Podaci	 o	 zdravstvenom	 stanju	 stanovništva	 i	 potrošnji	 lijekova	 su	 dobijeni	 iz	
godišnjih	izvještaja	Instituta	za	javno	zdravstvo	Republike	Srpske.	Potrošnja	lijekova	je	
izražena	 u	 DDD	 (definisane	 dnevne	 doze/1000stanovnika/dan)	 prema	 metodologiji	
SZO.	
U	 posmatranom	 periodu	 je	 evidentan	 značajan	 porast	 oboljelih	 od	 dijabetes	
melitusa,	 pri	 čemu	 je	 broj	 prijavljenih	 oboljelih	 porastao	 sa	 31056	u	2011.	 godini	 na	
56016	u	2016.	godini	(za	čak	80%).	Od	toga,	smatra	se	da	na	dijabetes	tipa	2	otpada	85	
do	90%	oboljelih.	Najveći	broj	oboljelih	je	registrovan	u	šestoj	i	sedmoj	deceniji	života,	
pri	čemu	do	naglog	porasta	oboljelih	dolazi	već	u	petoj	deceniji.	U	skladu	sa	tim,	ukupna	
potrošnja	 antihiperglikemika	 ima	 kontinuiran	 trend	 porasta	 od	 2011.	 godine	 (34,3	
DDD)	do	2016.	godine	(52,6	DDD),	što	čini	porast	za	53%	u	posmatranom	periodu.	Od	
toga	 potrošnja	 insulina	 i	 analoga	 (A10A)	 u	 prosjeku	 iznosi	 5,6	 DDD,	 dok	 potrošnja	
oralnih	antihiperglikemika	(A10B)	iznosi	31,6	DDD	(84,5%	od	ukupne	potrošnje).	
S	obzirom	na	značajan	porast	oboljelih	od	dijabetesa,	od	čega	najviše	dijabetesa	
tipa	2	koji	se	može	prevenirati,	te	porasta	potrošnje	antihiperglikemika	i	zdravstvenih	
troškova,	 postoji	 jasna	 indikacija	 za	 pojačanim	provođenjem	 sistemskih	 preventivnih	
mjera	 i	 podizanjem	 svijesti	 o	 dijabetesu,	 sa	 ciljem	 smanjenja	 prevalence	 dijabetes	
melitusa	u	Republici	Srpskoj.	
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Diabetes	 mellitus	 is	 one	 of	 the	 biggest	 public	 health	 problems	 of	 today.	 The	
prevalence	 of	 diabetes	 has	 increasing	 in	 the	 last	 three	 decades,	 mostly	 because	 of	
increase	in	the	prevalence	of	obesity,	as	well	as	the	lack	of	physical	activity.	According	
to	 the	WHO,	 in	 2012,	 diabetes	 was	 directly	 responsible	 for	 1.5	 million	 deaths.	 Also,	
diabetes	 can	 lead	 to	 many	 health	 complications	 and	 increase	 the	 risk	 of	 premature	
death.	The	aim	of	the	papers	to	present	the	health	status	of	the	population	in	relation	to	
diabetes	mellitus,	as	well	as	the	consumption	of	antihyperglycemics	in	the	Republic	of	
Srpska	during	the	period	from	2011	to	2016.		
Data	 on	 the	 health	 status	 and	 medicine	 consumption	 are	 obtained	 from	 the	
annual	 reports	 of	 Public	 Health	 Institute	 of	 the	 Republic	 of	 Srpska.	 Medicine	
consumption	 data	 is	 expressed	 in	 DDD	 (defined	 daily	 doses/1000	 inhabitants/day)	
according	to	the	WHO	methodology.		
A	 significant	 increase	 in	 diabetes	 mellitus	 patients	 was	 recorded,	 with	 the	
number	of	reported	patients	increasing	from	31056	in	2011	to	56016	in	2016	(80%).	
Of	this,	it	is	considered	that	85	to	90%	have	diabetes	type	2.	The	majority	of	registered	
patients	 were	 in	 the	 sixth	 and	 seventh	 decades	 of	 life.	 Accordingly,	 the	 total	
consumption	of	antihyperglycemics	has	a	continuous	increase	from	2011	(34.3	DDDs)	
to	2016	(52.6	DDDs),	which	is	an	increase	of	53%	during	the	observed	period.	Of	this,	
the	consumption	of	insulin	and	analogues	(A10A)	was	5.6	DDDs	on	average,	while	the	
consumption	 of	 oral	 antihyperglycemics	 (A10B)	 was	 31.6	 DDDs	 (84.5%	 of	 total	
consumption).		
Given	 the	 significant	 increase	 in	 diabetes	 patients,	 of	 which	 most	 can	 be	
prevented,	 and	 the	 increase	 in	 antihyperglycemic	 consumption	 and	 healthcare	
spending,	there	is	a	clear	indication	for	increased	enforcement	of	systematic	prevention	
and	 raising	 awareness	 on	 diabetes	 in	 order	 to	 reduce	 the	 prevalence	 of	 diabetes	
mellitus	in	Republic	of	Srpska.	
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Antimikrobni	 lekovi	 su	 svojom	 pojavom	 izazvali	 dramatične	 promene	 ne	
menjajući	 samo	 tretman	 zaraznih	 bolesti	 već	 i	 sudbinu	 čovečanstva.	 Rezistencija	
bakterija	 na	 antibiotike	 je	 prirodan	 biološki	 fenomen	 u	 njihovoj	 borbi	 za	 opstanak.	
Pojava	 populacije	 patogenih	 bakterija	 otpornih	 na	 antibiotike	 koja	 je	 nastala	 usled	
prekomerne	 ili	pogrešne	upotrebe	postala	 je	glavni	globalni	zdravstveni	problem.	Cilj	
ove	studije	je	bio	da	se	ispita	nivo	znanja	o	osnovnoj	nameni	antibiotika,	posledicama	
neracionalne	upotrebe	i	učestalost	primene	antibiotika.	
Opservacionim	 istraživanjem	 obuhvaćeno	 je	 ukupno	 477	 ispitanika	 koji	 su	
dobrovoljno	 pristupili	 popunjavanju	 anonimne	 ankete.	 U	 cilju	 prikupljanja	 podataka	
korišćen	je	originalni	upitnik	koji	je	distribuiran	u	dve	apoteke	u	Nišu	i	jednu	apoteku	u	
Aleksincu.	
Od	ukupno	477	ispitanika	koliko	je	bilo	obuhvaćeno	ispitivanjem,	367	ispitanika	
je	 bilo	 iz	Niša	 prosečne	 starosti	 40,25	 godina,	 a	 110	 ispitanika	 iz	Aleksinca	 prosečne	
starosti	 40,36	 godina.	 Rezultati	 su	 pokazali	 da	 ispitanici	 nemaju	 adekvatno	 znanje	 o	
osnovnoj	 nameni	 antibiotika.	 U	 Nišu	 je	 54,02%	 ispitanika	 smatralo	 da	 su	 antibiotici	
efikasni	 za	 lečenje	 prehlade	 i	 gripa,	 dok	 je	 u	Aleksincu	procenat	 ispitanika	 sa	 takvim	
stavom	 68,31%.	 Određeni	 broj	 ispitanika	 smatra	 da	 su	 antibiotici	 efikasni	 za	 lečenje	
virusnih	infekcija	(13,35%	u	Nišu	i	22,73%	u	Aleksincu),	alergija	(1,82%	u	Aleksincu)	i	
bola	različitog	porekla	(2,18%	u	Nišu	i	9,09%	u	Aleksincu).	Najveći	procenat	ispitanika	
u	 Nišu	 je	 izjavio	 da	 uzima	 antibiotike	 jednom	 u	 par	 godina	 (45,23%)	 dok	 najveći	
procenat	 ispitanika	u	Aleksincu	uzima	antibiotike	1‐2	puta	godišnje	 (48,18%).	Pojam	
bakterijske	rezistencije	je	poznat	malom	procentu	ispitanika	(30,52%	u	Nišu	i	18,18%	u	
Aleksincu).	Ispitanici	u	oba	grada	vide	zdravstvene	radnike	i	zdravstvene	ustanove	kao	
najpouzdaniji	izvor	informacija.	
Ispitivanjem	znanja	 i	 stavova	 ispitanika	 iz	Niša	 i	Aleksinca	ustanovljen	 je	visok	
stepen	 zloupotrebe	 antibiotika.	 Ovakve	 studije	 imaju	 za	 cilj	 da	 osnaže	 edukativne	
kampanje	za	promovisanje	racionalne	upotrebe	antibiotika	kako	u	zajednicama,	tako	i	u	
zdravstvenim	ustanovama.	
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Antimicrobial	 drugs	 caused	 huge	 changes,	 not	 only	 in	 treatment	 of	 various	
infections,	but	for	the	future	of	mankind	generally.	Bacterial	resistance	on	antibiotics	is	
natural	 biological	mechanism	 in	 their	 struggle	 for	 existence.	 Appearance	 of	 different	
pathogen	bacteria	resistant	to	antibiotics,	which	is	result	of	excessive	use	or	misuse	of	
antibiotics,	is	leading	global	health	issue.	The	aim	of	this	study	was	to	analyse	the	level	
of	 knowledge	 about	main	 purpose	 of	 antibiotics,	 consequences	 of	 antibiotics	misuse	
and	incidence	of	antibiotics	use	
Observational	 study	 was	 conducted	 on	 477	 voluntary	 participants	 who	
completed	anonymous	survey.	For	this	purpose	original	questionnaire	was	distributed	
in	two	community	pharmacies	in	Niš,	and	one	in	Aleksinac.	
Out	of	477	participants	367	were	from	Niš	with	average	age	of	40.25	years,	and	
110	 were	 from	 Aleksinac	 with	 average	 age	 of	 40.36	 years.	 Results	 have	 shown	 that	
participants`	 awareness	 about	 main	 purpose	 of	 antibiotics	 is	 very	 low.	 54.02%	
participants	from	Niš	considered	that	antibiotics	are	efficient	against	cold	or	flu,	while	
in	 Aleksinac	 this	 percent	 is	 even	 higher	 (68.31%).	 Certain	 number	 of	 participants	
considered	that	antibiotics	are	efficient	against	viral	 infections	(13.35%	from	Niš	and	
22.73%	 from	 Aleksinac),	 against	 allergies	 (1.82%	 from	 Aleksinac)	 and	 pain	 (2.18%	
from	Niš,	and	9.09%	from	Aleksinac).	Most	participants	from	Niš	take	antibiotics	once	
in	 few	 years	 (45.23%),	 while	 most	 participants	 from	 Aleksinac	 take	 antibiotics	 1‐2	
times	 a	 year	 (48.18%).	 Low	 percent	 of	 participants	 know	 about	 bacterial	 resistance	
(30.52%	 from	 Niš	 and	 18.18%	 from	 Aleksinac).	 Participants	 from	 both	 Niš	 and	
Aleksinac	consider	healthcare	professionals	and	institutions	as	most	relevant	source	of	
information	about	antibiotics.	
In	this	survey	on	participants`	awareness	we	concluded	that	there	is	high	level	of	
antibiotics	misuse.	 Such	 studies	have	an	aim	 to	encourage	educational	 campaigns	 for	
rational	use	of	antibiotics	in	healthcare	institutions	and	society	in	general.	
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Poslednjih	decenija	upotreba	 antibiotika	 je	postala	 sve	 raširenija,	 zbog	 čega	 su	
bakterije	vremenom	postale	rezistentne	na	veliki	broj	antibiotika.	Problem	antibiotske	
rezistencije	 ozbiljna	 je	 pretnja	 globalnom	 javnom	 zdravlju,	 koja	 je	 najčešće	 posledica	
prekomerne	i	neopravdane	upotrebe	antibiotika.	Cilj	ove	studije	je	bio	da	se	ispita	da	li	
postoji	 zloupotreba	 antibiotika	od	 strane	 lekara,	 farmaceuta	 i	 pacijenata	kao	 i	 stepen	
komplijanse	kod	primene	antibiotika.	
Opservacionim	 istraživanjem	 obuhvaćeno	 je	 ukupno	 477	 ispitanika	 koji	 su	
dobrovoljno	 pristupili	 popunjavanju	 anonimne	 ankete.	 U	 cilju	 prikupljanja	 podataka	
korišćen	je	originalni	upitnik	koji	je	distribuiran	u	dve	apoteke	u	Nišu	i	jednoj	apoteci	u	
Aleksincu.	
Ispitivanjem	 je	 utvrđeno	 da	 je	 prisutan	 visok	 nivo	 samomedikacije	 među	
ispitanicima	 gde	 antibiotike	 bez	 preporuke	 lekara	 koristi	 50,41%	 ispitanika	 u	 Nišu	 i	
51,82%	 ispitanika	 u	 Aleksincu.	 51,77%	 ispitanika	 u	 Nišu	 i	 54,55%	 ispitanika	 u	
Aleksincu	je	potvrdilo	da	poseduje	antibiotike	u	kućnoj	apoteci	u	rezervi,	dok	50,55%	
ispitanika	 iz	 Niša	 i	 52,29%	 ispitanika	 iz	 Aleksinca	 je	 koristilo	 antibiotike	 koji	 su	
preostali	 od	 prethodnog	 lečenja.	 Uput	 od	 lekara	 za	 analizu	 krvi,	 urina	 ili	 brisa	 pre	
propisivanja	antibiotika	dobija	14,09%	ispitanika	u	Nišu	i	22,94%	u	Aleksincu.	Najčešće	
propisivan	 antibiotik	 bio	 je	 cefaleksin	 (21,45%	 u	 Nišu	 i	 27,08%	 u	 Aleksincu),	 zatim	
amoksicilin	i	azitromicin.	Veliki	procenat	ispitanika	je	izjavio	da	terapiju	uzima	do	kraja	
i	u	tačno	određenom	vremenskom	intervalu.	97%	ispitanika	iz	Niša	i	88%	ispitanika	iz	
Aleksinca	 je	 izjavilo	 da	 zna	 šta	 su	 probiotici	 iako	 svega	 55,02%	 ispitanika	 iz	 Niša	 i	
39,74%	ispitanika	iz	Aleksinca	pravilno	koristi	probiotike	uz	antibiotik.	
Naše	 istraživanje	 pokazuje	 da	 bi	 racionalizacija	 upotrebe	 antibiotika	 između	
ostalog	trebala	da	podrazumeva	razvoj	obrazovnih	programa	za	 javnost	 i	zdravstvene	
radnike,	 razvoj	 nacionalnih	 i	 lokalnih	 vodiča	 za	 lekare,	 strogu	 zabranu	 prodaje	
antibiotika	bez	lekarskog	recepta,	kao	i	razvoj	nacionalnih	strategija	koje	 imaju	za	cilj	
promociju	racionalnog	korišćenja	antibiotika	kroz	komunikaciju	i	edukaciju.	
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Over	 the	 years,	 the	 use	 of	 antibiotics	 has	 become	 widespread	 causing	 the	
resistance	 of	 the	 increasing	 number	 of	 bacteria	 which	 is	 a	 serious	 threat	 to	 global	
public	health.	One	of	the	most	important	causes	of	bacterial	resistance	is	the	excessive	
and	 unjustified	 use	 of	 antibiotic	 in	 human	 medicine.	 The	 aim	 of	 this	 study	 was	 to	
investigate	 whether	 the	 use	 of	 antibiotics	 is	 abused	 by	 doctors,	 pharmacists	 and/or	
patients,	as	well	as	the	level	of	compliance	in	the	use	of	antibiotics.	
Observational	 study	 was	 conducted	 on	 477	 voluntary	 participants	 who	
completed	 anonymous	 questionnaire.	 For	 this	 purpose	 original	 questionnaire	 was	
distributed	in	two	community	pharmacies	in	Niš	and	one	in	Aleksinac.	
The	results	showed	high	level	of	self‐medication	–	50.41%	of	respondents	in	Niš	
and	 51.82%	 of	 respondents	 in	 Aleksinac	 use	 antibiotics	 without	 doctor’s	
recommendation.	 51.77%	 respondents	 in	 Niš	 and	 54.55%	 respondents	 in	 Aleksinac	
stated	that	they	have	remaining	antibiotics	in	their	home,	while	50.55%	respondents	in	
Niš	and	52.29%	of	them	in	Aleksinac	used	antibiotics	left	from	their	previous	therapy.	
Very	few	respondents	stated	that	they	always	get	referral	from	a	doctor	for	blood,	urine	
and	 swab	 analyses	 (14.09%	 in	 Niš	 and	 22.94%	 in	 Aleksinac).	 The	 most	 commonly	
prescribed	 antibiotic	 were	 cephalexin	 (21.45%	 in	 Niš	 and	 27.08%	 in	 Aleksinac)	
followed	 by	 amoxicillin	 and	 azithromycin.	Most	 of	 the	 respondents	 confirmed	 taking	
therapy	 in	 line	with	 recommended	regimen	and	duration.	97%	of	 respondents	 in	Niš	
and	88%	of	respondents	in	Aleksinac	confirmed	that	they	know	what	probiotics	were,	
although	a	small	percentage	confirmed	use	of	probiotics	with	antibiotics.	Only	55.02%	
of	 respondents	 from	 Niš	 and	 39.74%	 from	 Aleksinac	 used	 probiotics	 properly	 with	
antibiotics.	
Our	 study	 showed	 that	 rationalization	 of	 the	 use	 of	 antibiotics	 should	 include	
development	 of	 educational	 programs	 for	 the	 public	 and	 health	 professionals,	 the	
development	 of	 national	 and	 local	 guidelines	 for	 doctors	 and	 pharmacists,	 the	
prohibition	on	the	sale	of	antibiotics	without	medical	prescription	and	the	development	
of	 national	 strategies	 aiming	 promotion	 of	 the	 rational	 use	 of	 antibiotics	 through	
communication	and	education.	
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Praćenje	propisivanja	antibiotika	je	važno	za	smanjenje	bakterijske	rezistencije.	
Ovo	 istraživanje	 imalo	 je	 za	 cilj	 utvrđivanje	 razlika	 između	 propisivanja	 antibiotika	
preko	recepata	na	teret	fonda	Republike	Srbije	(RFZO	recepti)	i	onih	recepata	koji	nisu	
na	teretu	fonda	(ne‐RFZO	recepti).	
Studija	 je	 retrospektivna,	 zasnovana	 na	 podacima	 dobijenim	 iz	 Z.U.	 Apoteka	
„Cvejić“	za	januar	2018.	Posmatrano	je	osam	apoteka	na	teritoriji	Novog	Sada.	Uzeti	su	
podaci	 o	 propisivanju	 svih	 grupa	 antibiotika,	 uključujući	 i	 antibiotike	 za	 lokalnu	
primenu.	Podaci	su	podeljeni	u	dve	osnovne	grupe:	RFZO	recepti	i	ne‐RFZO	recepti	koje	
su	 dalje	 podeljene	 na	 sledeće	 varijable:	 pol,	 godine,	 ATC	 grupa,	 farmaceutski	 oblik	 i	
sedište	 proizvođača.	 Rezultati	 su	 izraženi	 kao	 broj	 izdatih	 antibiotika	 u	 okviru	 jedne	
kategorije	varijable	(n)	i	kao	procenat	od	ukupnog	broja	propisanih	antibiotika.	
Tokom	 posmatranog	 perioda,	 od	 ukupnog	 broja	 izdatih	 i	 prodatih	 lekova	
(35.705)	 8,47%	 su	 bili	 antibiotici	 (7,89%	 od	 svih	 RFZO	 recepata,	 8,88%	 od	 prodaje	
lekova).	 Propisivanje	 antibiotika	 veće	 je	 putem	 ne‐RFZO	 recepata	 (60,77%).	 Nijedan	
antibiotik	 iz	ATC	grupe	A	nije	propisan	o	trošku	fonda,	 iako	se	pojedini	preparati	ove	
grupe	nalaze	na	listi	A	RFZO.	Takođe,	 i	antibiotici	 iz	ATC	grupa	D,	G,	P	i	S	su	se	manje	
propisivali	putem	RFZO	recepata,	u	odnosu	na	ne‐RFZO.	ATC	grupa	J	je	najzastupljenija	
(94,10%	RFZO	antibiotskih	recepata	i	67,39%	ne‐RFZO).	Najviše	su	se	propisivali	čvrsti	
farmaceutski	 oblici	 antibiotika	 (82,70%).	 Polučvrsti	 i	 tečni	 preparati	 antibiotika	 za	
lokalnu	 primenu	 su	 se	 više	 propisivali	 putem	 ne‐RFZO	 recepata.	 Od	 svih	 propisanih	
antibiotika,	63,18%	su	bili	antibiotici	domaćih	proizvođača.	
Istraživanje	 je	 pokazalo	 veći	 procenat	 propisivanja	 antibiotika	 putem	ne‐RFZO	
recepata,	 posebno	 lokalnih	 polučvrstih	 i	 tečnih	 farmaceutskih	 oblika	 antibiotika.	
Rezultati	 sugerišu	 na	 neophodnost	 veće	 kontrole	 ove	 vrste	 propisivanja,	 kako	 sa	
stanovišta	 zdravstvenog	 osiguranja,	 tako	 i	 u	 opravdanosti	 upotrebe	 pojedinih	 grupa	
antibiotika.	
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The	aim	of	 this	paper	was	to	determine	the	differences	between	prescribing	of	
antibiotics	 through	 prescriptions	 which	 are	 covered	 by	 the	 Fund	 of	 the	 Republic	 of	
Serbia	 (fund	 prescriptions‐FP)	 and	 those	 prescription	 which	 are	 not	 covered	 by	 the	
Fund	(non‐fund	prescriptions‐NFP).	
The	 study	 is	 retrospective,	based	on	data	obtained	 from	Pharmacy	 "Cvejić"	 for	
January	2018.	Eight	pharmacies	on	the	territory	of	Novi	Sad	were	observed.	Data	on	the	
prescription	 of	 all	 antibiotics	was	 collected,	 including	 antibiotics	 for	 topical	 use.	 The	
data	was	divided	into	two	basic	groups:	FP	and	NFP	which	are	further	divided	into	the	
following	 variables:	 gender,	 age,	 ATC	 group,	 pharmaceutical	 form	 and	manufacturer.	
The	 results	were	expressed	as	 the	number	of	antibiotic	drugs	within	one	 category	of	
variables	(n)	and	as	a	percentage	of	the	total	number	of	prescribed	antibiotics.	
During	 the	 observed	 period,	 of	 the	 total	 number	 of	 issued	 and	 sold	 drugs	
(35705),	 8.47%	 were	 antibiotics	 (7.89%	 of	 all	 FP,	 8.88%	 of	 sale	 drugs).	 Antibiotics	
were	more	 often	prescribed	 through	NFP	 (60.77%).	No	antibiotic	 from	ATC	Group	A	
was	 prescribed	 at	 the	 expense	 of	 the	 Fund.	 As	 for	 ATC	 groups	 D,	 G,	 P	 and	 S	 more	
antibiotics	were	prescribed	through	FP	than	NFP.	ATC	group	J	was	the	most	commonly	
prescribed	 (94.10%	 of	 FP	 and	 67.39%	 of	 NFP).	 Solid	 pharmaceutical	 forms	 of	
antibiotics	 were	 prescribed	 the	 most	 (82.70%).	 Semi‐solid	 and	 liquid	 antibiotic	
preparations	for	topical	use	were	more	prescribed	by	NFP.		
The	 study	 showed	 a	 higher	 percentage	 of	 antibiotic	 prescribed	 through	 NFP,	
especially	 semi‐solid	 and	 liquid	 pharmaceutical	 forms	 for	 topical	 use.	 The	 results	
suggest	the	need	for	greater	control	of	this	type	of	prescription,	both	from	the	point	of	
view	of	health	insurance,	and	justification	of	the	use	of	certain	groups	of	antibiotics.	
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Hipertenzija	je	jedan	od	vodećih	uzroka	kardiovaskularnih	bolesti.	Cilj	studije	je	
bio	 da	 identifikuje	 vrste	 problema	 u	 upotrebi	 lekova	 kod	 odraslih	 pušača	 sa	
hipertenzijom	 koji	 utiču	 na	 kontrolu	 krvnog	 pritiska	 (KP)	 i	 da	 se	 ispitaju	 vrste	
intervencija	farmaceuta	koje	bi	poboljšale	ishode	lečenja	kod	ovih	pacijenata.	
Odrasli	 pacijenti	 sa	 hipertenzijom	 i	 pušačkom	 navikom	 uključeni	 su	 u	 studiju	
sprovedenu	 u	 apotekama	 u	 Kragujevcu	 i	 Prokuplju,	 Srbija	 od	 januara	 2017.	 do	maja	
2018.	 godine.	 Podaci	 su	 prikupljeni	 upotrebom	 upitnika	 za	 otkrivanje	 kontrole	
hipertenzije.	PCNE	klasifikacioni	sistem	V	8.02	je	korišćen	za	identiϐikaciju	problema	sa	
upotrebom	lekova.	
Studija	je	uključila	293	pacijenta	(67%	muškaraca,	stopa	odgovora	56%),	srednja	
starost	 51	 ±	 3	 godine.	 Prosečan	 broj	 hroničnih	 bolesti	 bio	 je	 2	 ±	 1,	 godine	 aktivnog	
pušenja	18	±	3,	 cigareta	/	dan	14	±	3,	 i	 vrednosti	KP	143	±	5/95	±	4	mm	/	Hg.	88%	
pacijenata	 ne	 zna	 svoj	 profil	 lipida,	 dok	 76%	 pacijenata	 ne	 zna	 svoj	 profil	
kardiovaskularnog	 rizika.	 U	 156	 bolesnika	 otkriveno	 je	 ukupno	 374	 problema	 sa	
upotrebom	 lekova	 (3	 ±	 1	 problema	 /	 pacijentu).	 Problemi	 sa	 upotrebom	 lekova	 su:	
pogrešna	upotreba	lekova	36%,	nejasna	uputstva	za	doziranje	23%,	izbor	lekova	20%,	
neželjene	reakcije	lekova	11%,	potrebna	preventivna	terapija	10%.	Farmaceut	je	pružio	
savetovanje	 kod	 67%	 pacijenata,	 17%	 pacijenata	 je	 dobilo	 pisana	 uputstva	 upotrebe	
lekova	 dok	 je	 16%	 pacijenata	 upućeno	 lekaru.	 Za	 većinu	 pacijenata,	 doktori	 (31%)	 i	
internet	(30%)	su	glavni	izvori	informacija	o	lečenju	hipertenzije.	
Identifikovan	 je	 značajan	 broj	 različitih	 problema	 u	 vezi	 sa	 primenom	 lekova.	
Farmaceuti	 imaju	 važnu	 ulogu	 u	 indentifikaciji	 problema	 sa	 upotrebom	 lekova	 kod	
odraslih	 pušača	 sa	 hipertenzijom.	 Farmaceuti	 mogu	 pružiti	 intervencije	 koje	 mogu	
poboljšati	ishode	kod	ovih	pacijenata.	
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Hypertension	is	among	the	leading	causes	of	cardiovascular	disease.	The	aim	of	
the	 study	was	 to	 identify	 the	 types	of	drug‐related	problems	 (DRPs)	 in	 current	adult	
smokers	 with	 hypertension	 that	 affect	 blood	 pressure	 (BP)	 control,	 and	 to	 examine	
pharmacistsꞌ	interventions	to	improve	outcomes	in	these	patients.	
Adult	patients	with	hypertension	and	smoking	habit	were	included	in	the	study	
conducted	 in	 Pharmacies	 in	 Kragujevac	 and	 Prokuplje,	 Serbia	 from	 January	 2017	 to	
May	 2018.	 The	 data	 were	 collected	 using	 a	 questionnaire	 to	 detect	 hypertension	
management.	PCNE	Classification	V	8.02	system	was	used	to	identify	DRPs.	
The	 study	 included	 293	 patients	 (67%	 male,	 response	 rate	 56%),	 mean	 age	
51±3.The	average	number	of	chronic	diseases	was	2±1,	years	of	 smoking	habit	18±3,	
cigarettes/day	14±3,	and	BP	values	143±5/95±4mm/Hg.	88%	of	patients	did	not	know	
their	lipid	profile,	while	76%	of	patients	did	not	know	their	cardiovascular	risk	profile.	
A	 total	 of	 374	 DRPs	 were	 detected	 in	 156	 patients	 (3±1	 DRP/patient).	 DRPs	 were:	
inadequate	 use	 of	 drugs	 36%,	 unclear	 dosing	 instructions	 23%,	 drug	 choice	 20%,	
adverse	reaction	of	drugs	11%,	preventive	therapy	required	10%.	67%	of	patients	were	
offered	 to	 counsel,	 17%	written	 summary	 of	medications	 and	 16%	 of	 patients	were	
referred	to	the	doctor.	For	most	patients,	doctors	(31%)	and	internet	(30%)	are	main	
sources	of	information	about	hypertension	management.	
A	significant	number	of	different	DRPs	have	been	identified.	Pharmacists	have	an	
important	 role	 in	 identifying	 DRPs	 in	 adult	 hypertensive	 smokers.	 Pharmacists	 can	
provide	interventions	that	can	improve	the	outcomes	in	these	patients.	
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Lekovi	 su	 sastavni	 deo	 života	 celokupne	 populacije.	 Svaka	 porodica	 ima	 svoju	
kućnu	 apoteku,	 pa	maker	 ona	 bila	 sastavljena	 samo	 od	 par	 lekova	 poput	 analgetika,	
antihistaminika	ili	kremova/masti	za	topikalnu	primenu.	Deca	često	dolaze	u	kontakt	sa	
farmaceutskim	preparatima.	A	koliko	o	njima	zaista	znaju?	Cilj	 sprovođenja	edukacije	
dece	 u	 uzrastu	 5	 –	 10	 godina	 je	 učenje	 osnovnih	 pojmova	 o	 bezbednom	 rukovanju	 i	
čuvanju	 lekova,	 podizanju	 svesti	 roditelja	 o	 mogućoj	 toksičnosti	 preparata	 sa	 jedne	
strane,	ali	 i	 isticanje	uloge	farmaceuta	kao	odgovornog	zdravstvenog	radnika	sa	kojim	
mogu	razgovarati	o	zdravlju.	
Kratka	 prezentacija	 od	 strane	 farmaceuta	 u	 vidu	 interaktivnog	 javnog	 časa	 o	
lekovima	i	ulozi	farmaceuta.	Prezentacije	su	održane	grupama	dece	u	3	vrtića	i	2	škole.	
Obuhvaćeno	je	80	dece	uzrasta	5	–	6	godina	i	60	dece	uzrasta	7	–	10	godina.	Trajanje	
prezentacije	30	minuta.		
Interaktivnom	 komunikacijom	 utvrđeno	 je	 da	 su	 deca	 veoma	 zainteresovana	 i	
već	upućena	u	problematiku	čuvanja	 i	korišćenja	 lekova,	ali	malo	znaju	o	 farmaceutu	
kao	zdravstvenom	radniku	i	na	koja	sve	to	pitanja	mogu	dobiti	odgovor	od	farmaceuta.	
Deci	su	podeljeni	edukativni	lifleti	sa	temom	“Farmaceut	–	vaš	savetnik	i	saveznik”,	da	
zajedno	sa	roditeljima	porazgovaraju	o	edukaciji	kojoj	su	prisustvovali.	
Deca	 sve	 češće	 dolaze	 u	 kontakt	 sa	 velikim	 brojem	 lekova	 i	 dijetetskih	
suplemenata	 koje	 koriste	 oni	 sami,	 njihovi	 roditelji	 ili	 bliski	 rođaci.	 Edukacije	 su	
neophodne	 kontinuirano	 kako	 bi	 se	 smanjio	 rizik	 od	 zloupotrebe	 iz	 neznanja.	
Farmaceut	kao	najdostupniji	zdravstveni	radnik	detetu	treba	da	bude	predstavljen	kao	
prijatelj	 koji	 može	 pomoći	 prilikom	 unapređenja	 i	 održavanja	 zdravlja.	 Ovakav	 vid	
edukacija	može	se	sprovoditi	od	strane	farmaceuta	na	teritoriji	cele	Srbije.	
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ROLE	OF	PHARMACISTS	IN	EDUCATION	OF	CHILDREN	ABOUT	SAFE	
USE	OF	MEDICINES	
 
Sonja	Stojiljković1,	Dragana	Rajković2,	Jelena	Milošević3	
 
1Farmakom	pharmacy,	2Pharmaceutical	Chamber	of	Serbia,																																		
3Pharmacy	Kragujevac	(Serbia)	
 
 
Drugs	are	an	integral	part	of	the	life	of	the	entire	population.	Children	often	come	
into	 contact	 with	 pharmaceutical	 preparations.	 And	 how	much	 do	 they	 really	 know	
about	 them?	 The	 goal	 of	 implementing	 the	 education	 of	 children	 aged	 5‐10	 years	 is	
learning	the	basic	concepts	of	safe	handling	and	storage	of	medicines,	as	well	as	raising	
parents'	awareness	of	possible	toxicity	of	the	preparations.	Also	the	goal	is	highlighting	
the	role	of	pharmacists	as	a	responsible	healthworker	with	whom	they	can	talk	about	
health.	
Brief	 presentation	by	pharmacists	 in	 the	 form	of	 interactive	 conversation	with	
children	 about	 medicines	 and	 the	 role	 of	 pharmacists.	 Presentations	 were	 held	 by	
groups	of	children	in	3	kindergartens	and	2	schools.	There	were	80	children	aged	5	‐	6	
years	and	60	children	aged	7	‐	10	years.	Duration	of	the	presentation	was	30	minutes.	
Interactive	 communication	 has	 found	 that	 children	 are	 very	 interested	 in	 and	
already	are	concerned	with	the	problem	of	preserving	and	using	drugs,	but	they	don’t	
	know	much	about	the	pharmacist	as	a	healthcare	provider.	Children	have	been	given	
educational	leaflets	with	the	topic	"Pharmacist	‐	your	advisor	and	ally",	to	talk	to	their	
parents	about	the	education	they	attended.	
Children	 often	 come	 in	 contact	 with	 a	 large	 number	 of	medicines	 and	 dietary	
supplements	 used	 by	 themselves,	 their	 parents	 or	 close	 relatives.	 Education	 is	
necessary	 to	 reduce	 the	 risk	 of	 misuse.	 The	 pharmacist,	 as	 the	 most	 accessible	
healthcare	worker,	should	be	presented	to	the	child	as	a	friend	who	can	help	improve	
and	maintain	health.	This	kind	of	education	can	be	carried	out	by	pharmacists	in	Serbia.	
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FARMACEUTSKA	ZDRAVSTVENA	ZAŠTITA	U	TERAPIJI	PACIJENATA	
SA	PROŠIRENIM	VENAMA	DONJIH	EKSTREMITETA	‐	RAZVOJ	NOVE	
USLUGE	
 
Jasna	Anđelković1,	Ivana	Tadić2	
 
1Apoteka	Kragujevac,	2	Katedra	za	socijalnu	farmaciju	i	farmaceutsko	
zakonodavstvo,	Univerzitet	u	Beogradu	–	Farmaceutski	fakultet	(Srbija)	
 
 
Razvoj	 farmaceutskih	 usluga	 koje	 imaju	 za	 cilj	 prevenciju	 i	 lečenje	 proširenih	
vena	donjih	ekstremiteta	može	biti	od	velikog	značaja	za	zdravlje	pacijenata.	Ciljevi	su	
bili	ispitati	ulogu	farmaceuta	u	terapiji	pacijenata	kod	kojih	su	prisutne	proširene	vene	
donjih	 ekstremiteta	 i	 da	 li	 usluga	 farmaceuta	 dovodi	 do	 poboljšanja	 ishoda	 kod	
pacijenata.		
Istraživanje	 je	 sprovedeno	 u	 Savetovalištu	 Apoteke	 Kragujevac	 u	 periodu	 jul	
2016	‐	maj	2018.	godine.	U	savetovalištu	je	pacijentima	pružena	usluga	merenja	venske	
cirkulacije	 donjih	 ekstremiteta	 digitalnom	 fotopletizmografijom.	 Merenje	 je	 vršio	
farmaceut	 nakon	 čega	 je	 svim	 pacijentima	 pružen	 savet	 u	 skladu	 sasmernicama	 za	
farmaceute	 za	 terapiju	 proširenih	 vena.	 Farmaceuti	 su	 ishode	 intervencije	 pratili	 kod	
istih	pacijenata	nakon	3,	6	i	12	meseci,	ponovnim	merenjem	venskog	protoka	na	istom	
aparatu.	 Zadovoljstvo	 pacijenata	 uslugom	 evaluirano	 je	 upitnikom	 u	 kom	 je	 opšte	
zadovoljstvo	ocenjeno	na	skali	od	1	do	5.		
Istraživanje	je	uključilo	96	pacijenata	(74%	žena)	ukupne	prosečne	starosti	48±3	
godina.	Nakon	merenja,	9%	pacijenata	upućeno	je	lekaru.	Tipični	znaci	proširenih	vena	
bili	 su	 prisutni	 kod	 69%	 pacijenata.	 Kod	 81%	 pacijenata	 farmaceut	 je	 predložio	
farmakoterapiju	 (venotonik:	 diosmin	 +	 hisperidin),	 dok	 je	 kod	 72	 %	 pacijenata	
predložena	kompresivna	terapija.	Poboljšanje	je	zabeleženo	kod	61%	pacijenata	nakon	
tri	i	48%	pacijenata	nakon	šest	meseci.	Nakon	dvanaest	meseci	53	%	pacijenata	izjavilo	
je	 da	 su	 se	 simptomi	 proširenih	 vena	 povukli.	 Od	 svih	 uključenih	 pacijenata,	 88%	
smatra	da	je	merenje	venske	cirkulacije	i	konsultacija	sa	farmaceutom	bila	korisna,	dok	
70%	pacijenata	smatra	da	ova	usluga	 treba	da	se	 sprovodi	u	apoteci.	Prosečna	ocena	
zadovoljstva	pacijenata	uslugom	iznosila	je	4,8.		
Farmaceuti	 bi	 mogli	 da	 imaju	 značajnu	 ulogu	 u	 terapiji	 proširenih	 vena	
pacijenata	 implementiranjem	 usluge	 merenja	 venske	 cirkulacije	 digitalnom	
fotopletizmografijom	i	savetovanjem.	Smernice	za	farmaceute	u	terapiji	proširenih	vena	
mogu	doprineti	poboljšanju	ishoda	kod	pacijenata.		
 
 
492 
 
	
	
PHARMACEUTICAL	CARE	IN	TREATMENT	OF	VARICOSE	VEINS	OF	
LOWER	EXTREMITIES	–	DEVELOPMENT	OF	A	NEW	PHARMACY	
SERVICE	
 
Jasna	Anđelković1,	Ivana	Tadić2	
 
1Pharmacy	Kragujevac,	2	Department	of	Social	Pharmacy	and	Pharmaceutical	
Legislation,	University	of	Belgrade	‐	Faculty	of	Pharmacy	(Serbia)	
 
 
Pharmaceutical	care	services	can	contribute	in	prevention	and	better	treatment	
of	 patients	 with	 varicose	 veins	 of	 lower	 extremities.	 The	 aims	 of	 the	 study	 were	 to	
examine	the	role	of	pharmacists	 in	treatment	of	patients	with	varicose	veins	of	 lower	
extremities	and	whether	new	pharmacy	service	could	lead	to	better	health	outcomes	of	
patients	
The	 study	was	 conducted	within	 the	Pharmacy	Kragujevac	 (Serbia)	 during	 the	
period	 July	 2016	 ‐	May	 2018	 year.	 In	 a	 specific	 pharmacy,	 pharmacist	measured	 the	
venous	 circulation	 of	 lower	 extremities	 using	 the	 digital	 photoplethysmography	 and	
provided	the	consultation	to	every	patient	according	to	Guidelines	for	pharmacists	for	
varicose	treatment.	The	outcomes	were	measured	at	the	same	device	in	every	patient	
after	3,	6	and	12	months	after	baseline	service.	The	satisfaction	of	the	patients	with	the	
new	pharmacy	service	was	evaluated	on	a	scale	from	1	to	5.		
The	 study	 included	 96	 patients	 (74%	 female)	 with	 the	 average	 age	 of	 48	 ±	 3	
years.	 Pharmacist	 referred	 9%	 of	 patients	 to	 the	 physician.	 Typical	 signs	 of	 varicose	
were	presented	in	69%	of	patients.	Pharmacist	suggested	pharmacotherapy	(diosmin	+	
hisperidin)	and	compression	 therapy	 in	81%	and	72%	of	patients,	prospectively.	The	
varicose	 veins	 were	 improved	 in	 61%	 and	 48%	 of	 patients	 after	 3	 and	 6	 months,	
prospectively.	After	12	months,	53%	of	patients	reported	that	varicose	symptoms	had	
been	 receded.	 Most	 of	 the	 patients	 (88%)	 believed	 that	 measurement	 of	 the	 vain	
circulation	 and	 consultation	 with	 a	 pharmacist	 was	 helpful,	 while	 70%	 of	 patients	
thought	 that	 this	 service	could	be	useful	within	 the	pharmacy.	The	satisfaction	of	 the	
patients	with	the	new	pharmacy	service	was	4,8.		
Implementation	of	a	new	pharmacy	service	for	varicose	treatment	could	have	a	
significant	 role	 in	 treatment	 of	 patients.	 The	 Guidelines	 for	 pharmacists	 for	 varicose	
treatment	could	improve	patient	outcomes.		
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MERENJE	KRVNOG	PRITISKA	U	APOTECI	–	STAV	KORISNIKA	USLUGA	
 
Jelena	Stefanović‐Vojinović,	Đurđa	Simić	
 
ZUA	Lilly	drogerie,	Beograd	(Srbija)	
 
 
Očekivanja	 opšte	 i	 stručne	 javnosti	 u	 vezi	 razvoja	 različitih	 vrsta	 usluga	 koju	
pacijenti	mogu	da	očekuju	u	apotekama		su	u	porastu.	Cilj	istraživanja	je	da	pokaže	stav	
korisnika	usluga	o	potrebi	za	postojanjem	usluge	merenja	krvnog	pritiska	u	apotekama.	
Sprovedena	je	anketa	osmišljena	za	potrebe	istaživanja	sa	11	pitanja	od	01.06.‐
10.06.2018.	godine	u	54	apoteke	ZUA	Lilly	drogerie	na	 teritoriji	Srbije.	Farmaceuti	su	
dodatne	informacije	od	značaja	zapisivali	na	osnovu	odgovora	iz	ankete.	Primenjena	je	
deskriptivna	statistička	analiza.	
Ukupno	je	anketirano	629	ispitanika	(56.3	godina	+/‐14.4).	Veći	broj	anketiranih	
je	bio	ženskog	pola	(403,	64%).	Povišen	krvni	pritisak	ima	379	(60%)	ispitanika	dok	49	
(8%)	ispitanika	ne	zna	da	li	ima	hipertenziju.	Od	ispitanika	koji	imaju	hipertenziju,	366	
(97%)	 ima	 propisanu	 terapiju,	 od	 kojih	 328	 (90%)	 smatra	 da	 je	 redovno	 koristi.	
Najčešći	 navedeni	 razlozi	 neredovne	 primene	 su:	 upotreba	 samo	 kada	 imaju	 visok	
pritisak,	 stav	 da	 im	 lekovi	 ne	 prijaju,	 stav	 da	 im	 lekovi	 ne	 koriste	 sniženju	 krvnog	
pritiska.	Od	ukupnog	broja	 ispitanika	538	(85%)	smatra	da	bi	usluga	merenja	krvnog	
pritiska	u	apotekama	bila	korisna.		
Rezultati	 ukazuju	 na	 visoka	 očekivanja	 korisnika	 usluga	 apoteka	 za	 uvođenje	
usluge	 merenja	 krvnog	 pritiska.	 Uvid	 u	 vrednosti	 krvnog	 pritiska	 omogućava	
farmaceutu	 skrining	 korisnika	 za	 hipertenziju	 i	 njihovo	 blagovremeno	 upućivanje	
lekaru,	 a	 za	 pacijente	 sa	 hipertenzijom	 optimalno	 praćenje	 efikasnosti	 terapije	 i	
savetovanje	prilagođeno	potrebama	individualnog	pacijenta.	
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SERVICES	FOR	BLOOD	PRESSURE	MEASURING	IN	PUBLIC	
PHARMACY	‐	CUSTOMERS	ATTITUDE	
 
Jelena	Stefanović‐Vojinović,	Đurđa	Simić	
 
ZUA	Lilly	drogerie,	Belgrade	(Serbia)	
 
There	 are	 growing	 expectations	 in	 developing	 different	 type	 of	 services	 that	
pharmacist	 could	 provide	 to	 their	 patients	 in	 the	 community	 pharmacy.	 Aim	 of	 this	
research	 was	 to	 show	 attitude	 of	 the	 participants	 about	 having	 services	 for	 blood	
pressure	measuring	in	community	pharmacies.	
Survey	was	created	 for	this	research	with	eleven	questions	and	 it	was	given	to	
the	 participants	 during	 ten	 days	 (01.06‐10.06.2018.)	 in	 54	 pharmacies	 in	 ZUA	 Lilly	
Drogerie	 across	 the	 Serbia.	 Additionally,	 pharmacists	 documented	 important	
information	from	the	participants.	Descriptive	statistical	analyses	were	performed.		
Among	629	 survey	participants	 (56.3	years+/‐14.4),	majority	were	 female	403	
(64.07%).	 379	 (60%)	 of	 participants	 have	 a	 hypertension	 and	 only	 49	 (8%)	 of	
participants	 don´t	 know	 if	 they	 have	 hypertension.	 From	 all	 the	 participants	 with	
hypertension,	366	(97%)	have	prescribed	drug	therapy,	and	328	(90%)	of	them	claim	
that	they	use	therapy	regularly.	The	most	common	reasons	for	not	taking	the	therapy	
were:	the	use	only	when	they	have	high	blood	pressure,	not	well	tolerated	medicines,	
the	attitude	that	medicines	are	not	effective.	538	(85%)	participants	consider	useful	the	
service	of	monitoring	blood	pressure	in	community	pharmacy.			
The	 results	 in	 this	 study	 show	 great	 expectations	 among	 the	 customers	 for	
implementing	 blood	 pressure	 monitoring	 in	 community	 pharmacy.	 By	 knowing	 the	
measured	 blood	 pressure,	 pharmacist	 could	 provide	 good	 screening	 for	 new‐
hypertension	patients	who	need	to	be	directed	to	visit	their	doctor.	For	the	patient	with	
hypertension,	 this	 might	 be	 useful	 for	 optimizing	 efficacy	 of	 their	 therapy	 and	 for	
individual	counseling.	
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PROCENA	POTENCIJALNO	NEODGOVARAJUĆEG	PROPISIVANJA	
LEKOVA	PRIMENOM	PIM	CHECK‐A	
 
Milica	Ćulafić1,2,	Ana	Murganić1,	Hristina	Trajković1,	Milena	Kovačević1,	
Branislava	Miljković1,	Željko	Vlaisavljević2,	Sandra	Vezmar	Kovačević1	
 
1Katedra	za	farmakokinetiku	i	kliničku	farmaciju,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet,	2Transplantaciona	hepatologija,	Klinika	za	
gastroenterologiju	i	hepatologiju,	Klinički	centar	Srbije,	Beograd	(Srbija)	
 
 
Postoji	 više	 kriterijuma	 uz	 pomoć	 kojih	 se	 može	 ustanoviti	 neodgovarajuće	
propisivanje	 lekova.	 Jedan	 od	 najčešće	 korišćenih	 širom	 sveta	 jeste	BEER	 kriterijum.	
Sledi	 STOPP/	 START	 kriterijum,	 koji	 osim	 potencijalno	 nepravilno	 propisanih	 lekova,	
detektuje	 i	 propuste	 u	 propisivanju	 lekova	 u	 starijoj	 populaciji	 i	 interakcije	 među	
lekovima.	 Najnoviji	 kriterijum	 PIM	 Check	 omogućava	 i	 proveru	 terapije	 u	 populaciji	
odraslih,	 a	 dostupan	 je	 u	 elektronskoj	 formi.	 Procena	 stope	 pravilnog	 propisivanja	
lekova	primenom	PIM	Check	alata	u	populaciji	pacijenata	starijih	od	65	godina	na	nivou	
primarne	zdravstvene	zaštite,	te	upoređivanje	sa	rezultatima	dobijenim	STOPP/START	
kriterijumom,	je	cilj	ovog	istraživanja.	
Sprovedena	je	studija	preseka	u	5	gradskih	javnih	apoteka.	Podaci	o	pacijentima	i	
terapiji	 su	 obrađeni	 PIM	 Check	 alatom.	 Potencijalni	 problemi	 u	 propisivanju	 su	
kategorisani	u	četiri	grupe:	prekomerno/nedovoljno	propisivanje,	 lek‐lek	 interakcije	 i	
ostalo.	 Sve	 prikupljene	 informacije	 su	 statistički	 obrađene	 u	 PASW	 18.0	 (SPSS	 Inc.,	
Chicago,	IL,	USA).	
U	 studiju	 je	 uključeno	 509	 pacijenata,	 prosečnih	 godina	 74,8±6,5,	 žena	 57,4%.	
Identifikovano	 je	 71,4%	 prekomerno	 propisanih	 lekova	 (364	 pacijenta),	 80,6%	
nedovoljno	 propisanih	 (411	 pacijenata)	 i	 13,1%	 interakcija	 (67	 pacijenata).	 Gotovo	
polovina	pacijenata	(47,8%)	je	imala	istovremeno	i	nedovoljno	i	prekomerno	propisane	
lekove.	 Dokazana	 je	 korelacija	 prekomernog	 propisivanja	 sa	 STOPP	 kriterijumom	
(p<0,05),	kao	i	nedovoljnog	propisivanja	sa	START	kriterijumom	(p<0,001).	Uočena	je	
statistički	značajna	razlika	u	broju	otkrivenih	nepravilnosti	u	propisivanju	između	PIM	
Check	i	STOPP/	START	kriterijuma	(p<0,05).	
Potencijalno	 neodgovarajuće	 propisivanje	 je	 uočeno	 kod	 značajnog	 broja	
pacijenata.	 PIM	 Check	 kao	 osetljiv	 i	 jednostavan	 alat	 za	 prepoznavanje	 potencijalnih	
nepravilnosti	 u	 propisivanju,	 može	 unaprediti	 svakodnevnu	 praksu.	 Neophodna	 je	
aktivnija	uloga	kliničkog	 farmaceuta	u	analizi	propisivačke	politike,	a	 jedan	od	načina	
za	poboljšanje	brige	o	pacijentu	upravo	može	biti	PIM	Check.	
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DRUGS	BY	USING	PIM	CHECK	
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1Department	of	Pharmacokinetics	and	Clinical	Pharmacy,	University	of	
Belgrade	‐	Faculty	of	Pharmacy,	2Hepatology	and	Liver	Transplant	Unit,	Clinic	
for	Gastroenterology	and	Hepatology,	Clinical	Center	of	Serbia,	Belgrade	
(Serbia)	
 
 
Several	 criteria	 are	 available	 to	 identify	 potentially	 inappropriate	 prescribing.	
One	of	the	most	commonly	used	worldwide	is	Beers’	criteria	and	STOPP/START	criteria.	
Besides	 potentially	 inappropriate	 prescribing,	 STOPP/START	 allows	 the	 detection	 of	
omission	of	medicines	 in	 the	elderly	population	and	drug	 interactions.	Latest	 criteria	
available	 in	 electronic	 form,	 PIM	 Check,	 enables	 verification	 of	 therapy	 in	 the	 adult	
population.	The	study	aimed	to	assess	rates	of	inappropriate	prescribing	by	PIM	Check	
in	population	ages	65	and	above,	at	primary	care	 level;	 to	compare	 this	 tool	with	 the	
STOPP/START	criteria.	
Across‐sectional	 study	 was	 conducted	 in	 5community	 pharmacies.	 Patient’s	
records	 and	 therapy	 were	 processed	 through	 PIM	 Check.	 Potential	 problems	 in	
prescribing	were	categorised	into	four	groups:	excessive/insufficient	prescribing,	drug‐
drug	interactions	and	other.	Statistical	analysis	was	performed	using	PASW	18.0	(SPSS	
Inc.,	Chicago,	IL,	USA).	
Five	hundred	and	nine	patients	were	included	in	the	study,	mean	age	74.8±6.5,	
57.4%	 female.	 PIM	 Check	 identified	 71.3%	 overprescribed	 (OP)	 medicines	 (364	
patients),	 80.6%	 under	 prescribed	 (UP)	 (411	 patients)	 and	 13.1%	 drug‐drug	
interactions	 (67	 patients).	 Almost	 half	 of	 the	 patient	 population	 (47.8%)	 had	 at	 the	
same	 time	 OP	 and	 UP	medicines.	We	 detected	 a	 correlation	 between	 OP	 and	 STOPP	
criteria	 (p<0.05)	 and	 between	 UP	 and	 START	 criteria	 (p<0.001).	 Statistically,	 a	
significant	 difference	 was	 noted	 between	 the	 total	 number	 of	 identified	 potential	
prescribing	errors	using	PIM	Check	vs	STOPP/START	criteria	(p<0.05).	
Potentially	 inappropriate	 prescribing	 was	 detected	 in	 a	 significant	 number	 of	
patients.	PIM	Check	 is	a	sensitive	and	easy‐to‐use	 tool	 for	 identification	of	potentially	
inappropriate	prescribing	that	may	enhance	everyday	practice.	The	more	proactive	role	
of	a	clinical	pharmacist	is	warranted	regarding	prescribing	policy	analysis.	Timely	use	
of	PIM	Check	maybe	a	proper	way	to	offer	better	patientcare	through	the	involvement	
of	pharmacist.		
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U	 apoteke	 svakodnevno	 dolaze	 pacijenti	 kojima	 je	 potreban	 savet	 o	 terapiji	
bolesti/stanja	koja	se	mogu	zbrinuti	samomedikacijom.	Cilj	 istraživanja	 je	bio	utvrditi	
kakvi	 su	 stavovi	 pacijenata	 o	 farmaceutima	 i	 njihovoj	 ulozi	 u	 lečenju	 navedenih	
bolesti/stanja.		
Istraživanje	 je	 obavljeno	 popunjavanjem	 upitnika	 od	 strane	 pacijenata	 u	
apotekama,	 uz	 pomoć	 farmaceuta,	 u	 nekoliko	 gradova	 u	 Srbiji.	 Prikupljeni	 su	 sledeći	
podaci:	 najvažniji	 kriterijum	 za	 odabir	 apoteke,	 da	 li	 farmaceut	 treba	 da	 iskaže	
mišljenje	 o	 terapiji,	 da	 li	 je	 farmaceut	 stručan	 da	 predloži	 odgovarajuću	
samomedikaciju,	da	li	pacijent	prvo	traži	savet	od	farmaceuta	za	navedene	bolesti,	da	li	
bi	 bilo	 potrebe	 za	 izabranim	 farmaceutom	 i	 da	 li	 je	 potrebno	 ujednačiti	 cene	 lekova.	
Statistička	 obrada	 je	 izvršena	 deskriptivnom	 analizom	 i	 Mann‐Whitney	 U	 testom,	
statistički	značajnim	je	smatrano	p<0,05.	
U	istraživanju	je	učestvovalo	112	pacijenata.	Najčešći	kriterijum	za	izbor	apoteke	
bila	je	stručnost	i	ljubaznost	farmaceuta	(41%),	blizina	stanovanja	(30%)	i	pristupačne	
cene	 (18%).	 Pacijentima	 (87%)	 su	 stručnost	 i	 ljubaznost	 bili	 veoma	 važni	 u	 odabiru	
apoteke.	58%	pacijenata	se	složilo	da	je	farmaceut	dužan	da	da	svoje	stručno	mišljenje	
na	propisanu	terapiju	lekara,	dok	je	80%	pacijenata	smatralo	da	je	farmaceut	dovoljno	
stručan	 da	 pruži	 savete	 o	 samomedikaciji.	 Većina	 pacijenata	 (59%),	 najčešće	
zaposlenih,	 savete	 za	 samomedikaciju	 prvo	 traži	 u	 apoteci	 (p<0,05).	 Pacijenti	 sa	
hroničnim	bolestima	i	sa	>2	leka	u	terapiji	su	smatrali	da	bi	im	od	koristi	bio	izabrani	
farmaceut	(p<0,05).	84,8%	pacijenata	je	smatralo	da	bi	bilo	dobro	ujednačiti	cene	leka	
u	apotekama.	57,2%	pacijenata	kaže	da	po	savet	ode	kod	 farmaceuta	u	čiju	stručnost	
ima	poverenja,	ali	kupi	lek	gde	ima	veći	popust.	
Zaposleni	 pacijenti	 savete	 za	 samomedikaciju	 češće	 traže	 od	 farmaceuta.	
Pacijenti	smatraju	da	su	farmaceuti	stručni	da	pruže	savet	o	samomedikaciji	dok	im	je	
najčešći	i	vrlo	važan	kriterijum	za	odabir	apoteke	stručnost	i	ljubaznost	farmaceuta.	 	
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PATIENTS’	ATTITUDE	TOWARDS	COMMUNITY	PHARMACISTS	AND	
THEIR	ROLE	IN	CURING	COMMON	CONDITIONS	
 
Tijana	Ćïrović1,	Branislava	Miljković2,	Mira	Gavrilović1,																																										
Đurđa	Simić3,	Sandra	Vezmar	Kovačević2	
 
1ZUA	"Dr	Ristić",	Medigroup,	2Department	of	Pharmacokinetics	and	Clinical	
Pharmacy,	University	of	Belgrade	‐	Faculty	of	Pharmacy,	3ZUA	Lilly	drogerie	
(Serbia)	
 
 
Patients	come	to	pharmacies	on	a	daily	basis	looking	for	advice	on	how	to	cure	
certain	conditions	by	using	over‐the‐counter	(OTC)	drugs.	Our	aim	was	to	 investigate	
patients’	attitudes	towards	pharmacists	and	their	role	in	curing	common	conditions.			
A	questionnaire‐based	survey	was	conducted	 in	pharmacies	 in	several	cities	 in	
Serbia.	The	 following	data	were	collected	 from	patients:	 the	most	 important	criterion	
when	choosing	a	pharmacy,	should	a	pharmacist	express	an	opinion	about	the	therapy,	
is	a	pharmacist	an	expert	on	OTC	drugs,	do	patients	 first	ask	pharmacists	about	their	
conditions,	is	there	a	need	for	a	family	pharmacist	and	is	there	a	need	for	an	equal	price	
of	medicines.	 Descriptive	 statistics	 and	Mann‐Whitney	 U	 test	were	 used,	 significance	
was	determined	by	p<0.05.	
112	patients	participated	in	the	survey.	The	most	important	criteria	for	choosing	
a	 pharmacy	 were	 competence	 and	 kindness	 (41%),	 closeness	 to	 home	 (30%)	 and	
popular	 prices	 (18%).	 Respondents	 (87%)	 considered	 competence	 and	 kindness	 as	
very	 important	 when	 choosing	 a	 pharmacy,	 58%	 of	 respondents	 agreed	 that	
pharmacists	must	express	their	opinion	about	the	prescribed	therapy.	80%	of	patients	
considered	a	pharmacist	 an	 expert	 on	OTC	drugs.	Majority	of	patients	 (59%),	mainly	
employed,	 first	 sought	advice	about	OTC	drugs	 in	pharmacies	 (p<0.05).	Patients	with	
chronic	 illnesses	 and	 >2	 prescribed	 medicines	 considered	 family	 pharmacists	 to	 be	
useful	(p<0.05).	Furthermore,	84.8%	of	patients	thought	that	the	prices	in	pharmacies	
should	 be	 equal.	 57.2%	 patients	 consulted	 a	 pharmacist	 whose	 knowledge	 and	
experience	they	trust	and	afterwards	they	bought	a	medicine	where	they	got	a	better	
discount.	 	
Employed	patients	ask	pharmacists	for	advice	about	common	conditions	and	use	
of	OTC	drugs	more	often.	Patients	consider	pharmacists	experts	for	curing	basic	health	
problems.	 The	 most	 common	 and	 the	 most	 important	 criteria,	 when	 choosing	 a	
pharmacy,	are	competence	and	kindness	of	the	pharmacist.	
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INTERAKCIJE	LEKOVA	U	POPULACIJI	ODRASLIH	I	STARIJIH	
PACIJENATA	U	PRIMARNOJ	ZDRAVSTVENOJ	ZAŠTITI	
 
Milena	Kovačević,	Janja	Mladenović,	Milica	Ćulafić,	Maša	Roganović,	
Marija	Jovanović,	Sandra	Vezmar	Kovačević,	Branislava	Miljković	
 
Katedra	za	farmakokinetiku	i	kliničku	farmaciju,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet	(Srbija)	
 
 
Interakcija	 između	dva	 leka	 je	 kvantitativna	 ili	 kvalitativna	promena	delovanja	
jednog	 leka	 usled	 prisustva	 drugog,	 a	 lek‐lek	 interakcije	 (LLI)	 spadaju	 u	 uzroke	
problema	 sa	 izborom	 leka.	 Procenjeno	 je	 da	 je	 polovina	 LLI	 predvidiva	 i	 može	 se	
prevenirati.	 Cilj	 studije	 bila	 je	 identifikacija	 i	 procena	 potencijalnih	 LLI	 u	 populaciji	
odraslih	 pacijenata	 u	 primarnoj	 zdravstvenoj	 zaštiti,	 kao	 i	 analiza	 uticaja	
identifikovanih	LLI	na	kliničke	i/ili	laboratorijske	parametre	pacijenta.	
Sprovedeno	je	prospektivno	opservaciono	istraživanje	u	apotekama	javnog	tipa	
u	 kojem	 su	 učestvovali	 odrasli	 pacijenti	 na	 hroničnoj	 terapiji.	 Podaci	 o	 pacijentima	 i	
terapiji	 prikupljeni	 su	na	 osnovu	 recepata	 i	 iz	 razgovora	 sa	 pacijentom.	 Identifikacija	
LLI	 je	 vršena	 pomoću	 programa	 LexiInteract®,	 dok	 je	 statistička	 analiza	 izvršena	
pomoću	programa	SPSS®.	
U	studiju	je	bilo	uključeno	440	pacijenata,	prosečne	starosti	70,79±11,64	godina	
(opseg	 56‐91).	 Prosečan	 broj	 lekova	 u	 terapiji	 po	 pacijentu	 iznosio	 je	 7,39±2,20.	
Identifikovano	je	ukupno	3377	interakcija,	više	od	90%	bile	su	klinički	značajne	(X,	D	i	
C	 klase).	 Prosečan	 broj	 klinički	 značajnih	 LLI	 po	 pacijentu	 iznosio	 je	 6,96±4,80.	
Najučestaliji	 tipovi	 očekivanih	 posledica	 su	 uticaj	 na	 kardiovaskularni	 sistem,	 nivo	
glukoze	u	krvi	i	uticaj	na	funkciju	bubrega.	Pokazana	je	statistički	značajna	povezanost	
između	broja	lekova	i	broja	klinički	značajnih	LLI	(p<0,001).	Ispitivanjem	uticaja	broja	
lekova,	ukupnog	broja	LLI,	i	broja	klinički	značajnih	LLI	na	kliničke	i/ili	 laboratorijske	
parametre	 pacijenta,	 kao	 što	 su	 krvni	 pritisak,	 lipidni	 profil	 i	 parametri	 glikemije,	
statistički	značajna	povezanost	identifikovana	je	za	kontrolu	lipidnog	profila	(p<0,05).	
U	 ispitivanoj	 populaciji	 pacijenata	 iz	 primarne	 zdravstvene	 zaštite	
identifikovanje	veliki	broj	LLI,	pri	čemu	 je	više	od	90%	bilo	u	klasi	klinički	značajnih.	
Najveći	broj	interakcija	zahteva	praćenje	terapije	i	pacijenta.	Prisustvo	interakcija	bilo	
je	 povezano	 sa	 kontrolom	 lipidnog	 profila,	 što	 bi	 moglo	 biti	 u	 fokusu	 farmaceuta	 u	
primarnoj	zdravstvenoj	zaštiti.	
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DRUG	INTERACTIONS	IN	A	POPULATION	OF	ADULT	AND	OLDER	
PATIENTS	IN	PRIMARY	CARE	
 
Milena	Kovačević,	Janja	Mladenović,	Milica	Ćulafić,	Maša	Roganović,	
Marija	Jovanović,	Sandra	Vezmar	Kovačević,	Branislava	Miljković	
 
Department	of	Pharmacokinetics	and	Clinical	Pharmacy,	University	of	Belgrade	
‐	Faculty	of	Pharmacy	(Serbia)	
 
 
A	drug‐drug	interaction	(DDI)	is	a	quantitative	or	qualitative	modification	of	the	
drug	effect	when	administered	with	another	drug.	It	is	estimated	that	half	of	the	DDIs	
are	 predictable	 and	 can	 be	 prevented.	 The	 study	 objective	 was	 to	 identify	 potential	
DDIs	 in	 a	 population	 of	 adult	 outpatients,	 and	 to	 assess	 the	 DDIs	 impact	 on	 clinical	
and/or	laboratory	parameters.	
A	 prospective	 observational	 study	 was	 performed	 in	 community	 pharmacies.	
Data	 for	 patients	 on	 chronic	 therapy	 were	 collected	 from	 drug	 prescriptions	 and	
interview.	 Identification	 of	 potential	 DDIs	 were	 performed	 using	 LexiInteract®.	
Statistical	analysis	were	performed	using	SPSS®	software.	
A	total	of	440	patients	were	included	in	the	study,	mean	age	70.79±11.64	years	
(range	56‐91).	 Patients	were	prescribed	7.39±2.20	drugs,	 in	 average.	A	 total	 of	 3377	
DDIs	 were	 identified,	 over	 90%	 were	 clinically	 significant	 (X,	 D	 and	 C	 class).	 The	
average	number	of	clinically	significant	DDIs	was	6.96±4.80.	The	most	common	types	of	
harm	 expected	 from	 DDIs	 were	 on	 cardiovascular	 system,	 blood	 glucose	 level,	 and	
kidney	function.	There	was	statistically	significant	correlation	between	the	number	of	
drugs	 and	 the	 number	 of	 clinically	 significant	 DDIs	 (p	 <0.001).	 The	 influence	 of	
prescribed	 drugs,	 the	 total	 number	 of	 DDIs,	 and	 the	 number	 of	 clinically	 significant	
DDIs,	 on	 clinical	 and/or	 laboratory	 parameters	 (blood	 pressure,	 lipid	 profile	 and	
glycemic	parameters)	was	tested.	The	statistically	significant	association	was	identified	
for	lipid	profile	(p	<0.05).	
A	significant	number	of	DDIs	was	identified	in	the	studied	population	of	patients	
in	 primary	 care,	 where	 more	 than	 90%	 was	 classified	 as	 clinically	 significant.	 The	
largest	number	of	DDIs	required	monitoring	of	therapy	and	patient.	The	occurrence	of	
DDIs	was	associated	with	the	unsatisfactory	control	of	lipid	profile,	which	could	be	the	
focus	of	pharmacists	in	primary	care.	
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ULOGA	FARMACEUTA	U	TRETMANU	ATOPIJSKOG	DERMATITISA‐
STAV	PACIJENATA	
 
Tatjana	Mihajlović	
 
ZUA	Lilly	Drogerie	(Srbija)	
 
 
Atopijski	 dermatitis	 ili	 atopijski	 ekcem	 je	 veoma	 često	 oboljenje	 kože,	 koje	
pogađa	 bebe,	 decu	 i	 odrasle.	 Kako	 se	 kod	 atopijskog	 dermatitisa	 smenjuju	 akutna,	 i	
mirna	latentna	faza,	cilj	dobre	terapije	je	da	intervali	između	ovih	faza	budu	što	duži,	a	
saveti	farmaceuta	bi	u	tome	mogli	imati	veliki	značaj.	Cilj	ovog	istraživanja	bio	je	ispitati	
stav	 pacijenata	 o	 tome	 kolika	 je	 uloga	 farmaceuta	 kao	 najdostupnijieg	 zdravstvenog	
profesionalca	u	tretmanu	i	terapiji	atopijskog	dermatitisa.	
Anketa	 (13	pitanja)	 je	 sprovedena	u	80	 apoteka	 širom	Srbije	u	periodu	15.06‐
25.06.2018.	godine	i	učestvovalo	je	203	pacijenta	koji	su	se	izjasnili	da	imaju	problem	
sa	suvom	i	atopičnom	kožom.	Farmaceuti	su	dodatne	informacije	od	značaja	zapisivali	
na	osnovu	odgovora	iz	ankete.	Korišćena	je	deskriptivna	statistička	metoda.		
Ukupno	je	učestovalo	203	ispitanika	uzrasta	od	1‐74,	a	od	toga	je	79%	ženskog	
pola.	 Najveći	 broj	 ispitanih	 je	 bio	 visokog	 obrazovanja	 (42%).	 83%	 ispitanika	 je	
potražilo	 pomoć	od	 farmaceuta.	Od	ovog	broja	 pacijenata,	 koji	 su	pomoć	potražili	 od	
farmaceuta,	87%	je	dobilo	preporuku	i	savet	za	korišćenje	emolijentnih	krema	za	negu	
kože	i	kupki,	6,5%	dobilo	preporuku	da	koristi	isključivo	topikalne	kortikosteroide.	Od	
ukupnog	broja	 ispitanih	95%	 je	 označilo	 da	 im	 saveti	 farmaceuta	pomažu	 čak	 i	 kada	
imaju	terapiju	od	dermatologa.			
Na	 osnovu	 rezultata	 ankete	 farmaceut	 je	 prepoznat	 kao	 značajan	 partner	 u	
tretmanu	i	terapiji	atopijskog	dermatitisa.		
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THE	PHARMACISTS'	ROLE	IN	THE	TREATMENT	OF	ATOPIC	
DERMATITIS‐PATIENTS'	OPINION	
 
Tatjana	Mihajlović	
 
ZUA	Lilly	Drogerie	(Serbia)	
 
 
Atopic	 dermatitis/atopic	 eczema	 is	 a	 very	 common	 skin	 disease	 which	 is	
occurring	in	patients	of	all	ages,	from	babies	to	adults.	The	goal	of	a	good	and	efficient	
treatment	is	to	keep	the	latent	phase	of	this	condition	as	long	as	it	can.	Pharmacists	as	
the	 health‐	 care	 providers	 who	 are	 easiest	 to	 reach,	 could	 have	 a	 significant	 role	 in	
prevention	and	treatment	of	this	condition.		
The	aim	of	 this	 research	was	 to	 show	 the	patients’	 opinion	about	pharmacists’	
role	in	the	treatment	of	their	skin	problems	caused	by	atopic	dermatitis.	
Survey	with	13	questions	was	given	 to	 the	participants	during	 ten	days	15.06‐
25.06.	 2018.	 in	 80	 pharmacies	 in	 ZUA	 Lilly	 Drogerie	 across	 Serbia.	 Pharmacists	
documented	 important	 information	 from	 the	 participants.	 Descriptive	 statistical	
analyses	were	performed.		
There	 were	 203	 participants	 aged	 from	 1	 to	 74	 who	 stated	 that	 they	 had	
problems	with	dry	and	sensitive	skin	to	the	certain	degree.	The	majority	were	females	
(79%),	 and	 also	 most	 of	 them	 with	 high	 education,	 bachelor	 degree	 (41.9%).	 83%	
stated	 that	 they	went	 to	 get	 help	 from	 pharmacists.	 From	 that	 number,	 87%	 got	 an	
advice	 and	 reference	 to	 use	 some	 dermocosmetics	 with	 the	 special	 aim	 for	 the	
treatment	 and	 hygiene.	 Only	 6.5%	 got	 an	 advice	 to	 use	 only	 topical	 corticosteroids.	
Over	90%	of	all	participants	said	that	pharmacists	help	them	significantly	to	deal	with	
their	skin	condition	even	when	they	have	proscribed	therapy	by	dermatologist.		
Based	 on	 the	 results	 of	 the	 study	 participants	 recognized	 pharmacist	 as	 their	
invaluable	partner	in	the	treatment	of	atopic	dermatitis.		
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SAMOMEDIKACIJA	I	FAKTORI	RIZIKA	KOD	TRUDNICA	NA	
TERITORIJI	GRADA	NIŠA	
 
Maja	Cvetković,	Dušan	Ilić,	Dušica	Stojanović,	Marija	Tasić‐Kostov	
 
Univerzitet	u	Nišu	‐	Medicinski	fakultet	(Srbija)	
 
 
Samomedikacija	 se	 definiše	 kao	 samostalna	 primena	 lekova	 i	 biljnih	
suplemenata	koji	nisu	propisani	od	strane	 lekara,	gde	pacijent	preuzima	odgovornost	
na	 sebe	 za	 lečenje	 ili	 sprečavanje	 bolesti,	 koristeći	 lekove	 bez	 lekarskog	 recepta.	
Samomedikacija	 nosi	 ozbiljan	 rizik	 od	 međusobne	 interakcije	 lekova,	 pogrešne	
dijagnoze,	prevelike	doze	 leka,	produžene	primene	 leka,	 retkih	 ili	ozbiljnih	neželjenih	
događaja,	 zavisnosti	 ili	 zloupotrebe.	Ova	 studija	 je	 imala	 za	 cilj	 ispitivanje	prevalence	
samomedikacije	kod	trudnica	u	Nišu.	
Istaživanje	 je	 predstavljeno	 kao	 deskriptivna	 studija	 koja	 je	 obuhvatila	 103	
ispitanice	podeljene	u	tri	grupe:	od	20	do	25,	od	25	do	30	i	preko	30	godina,	odabrane	
slučajnim	uzorkom	u	apoteci,	u	periodu	od	januara	do	aprila	2018.	godine.	Istraživanje	
je	 sprovedeno	 korišćenjem	 anonimnog	 upitnika,	 koji	 je	 sadržao	 pitanja	 otvorenog	 i	
zatvorenog	tipa	
Rezultati	pokazuju	da	je	najveći	broj	ispitanica,	čak	njih	77%	iz	grupe	od	20	do	
25	godina,	prijavilo	samomedikaciju	u	toku	trudnoće	minimum	jednim	lekom.	Svest	o	
mogućim	neželjenim	efektima	bila	je	dominantno	prisutna	u	grupi	ispitanica	preko	30	
godina,	 čak	 kod	 njih	 62%.	 Prema	 rezultatima	 našeg	 istraživanja,	 ispitanice	 sa	 višim	
stepenom	obrazovanja	i	zrelijim	uzrastom	imaju	ispravniji	stav	prema	samomedikaciji,	
što	 se	 može	 objasniti	 odgovornijim	 odnosom	 prema	 stanju	 u	 kome	 se	 nalaze.	
Nedostatak	 osiguranja,	 srednjoškolsko	 obrazovanje,	 nepoverenje	 u	 zdravstvene	
radnike	i	loše	prethodno	iskustvo	su	bili	najčešći	izgovori	o	samomedikaciji.	Osim	toga,	
nedostatak	obučenog	osoblja,	nepouzdani	načini	snabdevanja	medicinskom	opremom,	
finansijska	 ograničenja,	 a	 ponekad	 i	 sam	 zdravstveni	 sisitem	 utiču	 na	 pružanje	
neadekvatne	 usluge	 trudnicama,	 usled	 čega	 dolazi	 do	 samomedikacije	 i	 upotrebe	
alternativne	medicine.	
Neophodno	je	pružiti	javnu	obuku	svim	ženama	u	reproduktivnom	periodu	i	dati	
im	 sveobuhvatne	 savete	 i	 informacije	 o	 rizicima	 i	 potencijalno	 štetnim	 efektima	
samomedikacije.	Pored	toga,	kako	bi	se	promovisao	zdravstveni	status	ljudi	u	zajednici	
i	 povećalo	 njhovo	 znanje,	 programi	 obuke	 moraju	 biti	 dizajnirani	 i	 u	 sistemima	
zdravstvene	zaštite.	
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SELF‐MEDICATION	AND	RISK	FACTORS	AMONG	PREGNANT	WOMEN	
IN	THE	CITY	OF	NIŠ	
 
Maja	Cvetković,	Dušan	Ilić,	Dušica	Stojanović,	Marija	Tasić‐Kostov	
 
University	of	Niš	–	Faculty	of	Medicine	(Serbia)	
 
 
Self‐medication	 is	 defined	 as	 the	 self‐application	 of	 medications	 and	 herbal	
supplements	 that	 are	 not	 prescribed	 by	 a	 doctor,	 where	 the	 patient	 assumes	
responsibility	 for	 treating	or	preventing	a	disease	using	medicines	without	a	medical	
prescription.	 Self‐medication	 carries	 a	 serious	 risk	 of	 drug	 interactions,	 wrong	
diagnosis,	 overdose	of	 the	drug,	 rare	or	 serious	unpleasant	occurrences,	 addiction	or	
abuse.	The	aim	of	this	study	was	to	examine	the	prevalence	of	self‐medication	among	
pregnant	women	in	Niš.	
The	 research	 was	 presented	 as	 a	 descriptive	 study	 that	 included	 103	
respondents	 divided	 into	 three	 groups	 of	 20‐25,	 25‐30	 and	 over	 30	 years	 of	 age,	
selected	by	random	sample	in	the	pharmacy,	in	the	period	from	January	to	April	2018.	
The	 survey	 was	 conducted	 using	 an	 anonymous	 questionnaire	 containing	 open	 and	
closed	questions.	
The	results	show	that	the	highest	number	of	respondents,	as	high	as	77%,	from	
the	group	of	20‐25	years	reported	self‐medication	during	pregnancy	with	at	least	one	
medication.	 Awareness	 of	 possible	 side	 effects	 was	 the	 highest	 in	 the	 group	 of	
respondents	of	over	30	years	of	age	–	62%.	According	 to	 the	 results	of	our	 research,	
respondents	 with	 a	 higher	 level	 of	 education	 and	 older	 age	 have	 a	 more	 positive	
attitude	 towards	 self‐medication,	 which	 can	 be	 explained	 by	 a	 more	 responsible	
attitude	towards	the	state	in	which	they	are.	
Variables	 such	 as	 the	 lack	 of	 insurance,	 low	 level	 of	 education,	 lack	 of	 trust	 in	
health	 workers	 were	 the	 most	 common	 answers	 as	 reasons	 for	 self‐medication.	 In	
addition,	the	lack	of	trained	staff,	unreliable	drug	distribution	chains,	limited	resources,	
as	well	 as	 health	 system	 itself,	 have	 affected	 the	 provision	 of	 inadequate	 services	 to	
pregnant	women,	resulting	in	self‐medication	and	the	use	of	alternative	medicine.	
It	is	necessary	to	provide	a	public	training	to	all	women	in	the	reproductive	age	
and	 provide	 them	 with	 comprehensive	 advice	 and	 information	 on	 the	 risks	 and	
potential	 side	 effects	 of	 self‐medication.	 Moreover,	 in	 order	 to	 promote	 the	 health	
status	 of	 people	 in	 the	 community	 and	 increase	 their	 knowledge,	 training	 programs	
must	be	designed	in	the	health	care	systems.	
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1Farmaceutsko‐fizioterapeutska	škola,	Beograd,	2Zubotehnička	škola,	Beograd	
(Srbija)	
 
 
Zdravlje	je	najveća	vrednost	čoveka,	na	koju	svako	ima	pravo.	Mladi	prolaze	kroz	
period	 fizičkog	 i	 psihičkog	 sazrevanja.	 Cilj	 rada	 je	 procena	 znanja	 učenika	 srednjih	
medicinskih	škola	o	urgentnoj	kontracepciji.		
U	 toku	 analize	 koristili	 smo	 rezultate	 istraživanja	 u	 okviru	 međunarodnog	
projekta	E‐medica	zajednice	medicinskih	škola	zemalja	iz	okruženja.	Nosilac	projekta	je	
Farmaceutsko‐fizioterapeutska	 škola	 a	 pored	 nje	 su	 u	 istraživanju	 učestvovale	
medicinska	 škola	 iz	 Zadra	 i	 Šibenika	 i	 Zubotehnička	 iz	 Beograda.	 Istraživanje	 je	
sprovedeno	 na	 480	 učenika	 navedenih	 škola	 u	 toku	 školske	 2017/2018	 godine.	
Ispitivanje	je	sprovođeno	kod	učenika	nižih	i	viših	razreda	sa	ciljem	da	se	istakne	uloga	
obrazovanja	 na	 stavove	 i	 znanja	 o	 urgentnoj	 kontracepciji,	 kao	 i	 razlike	 u	 znanju	 u	
zavisnosti	od	uzrasta.		
Dobijeni	 rezultati	ukazuju	da	 iako	 se	 radi	o	učenicima	stručnih	 škola,	budućim	
zdravstvenim	radnicima	nivo	znanja	o	urgentnoj	kontracepciji	nije	na	zavidnom	nivou.	
Postoje	osnovna	ali	nedovoljna	znanja	o	urgentnoj	kontracepciji.		
Nedostatak	 znanja	 učenici	 su	 pokazali	 kod	 primene,	 mehanizma	 delovanja	 i	
efikasnosti	 urgentne	 kontracepcije	 u	 zavisnosti	 od	 vremena	 uzimanja.	 Na	 pitanje	
primene	Urgentne	kontracepcije	gde	je	pružena	mogućnost	višestrukog	izbora,	učenici	
nižih	 razreda	su	dali	 tačne	odgovore:	78%	Farmaceutsko‐fizioterapeutska	škola,	72%	
Medicinska	 škola	 Zadar,	 45%	 Medicinska	 škola	 Šibenik	 i	 33%	 Zubotehnička	 škola	
Beograd.	Učenici	 viših	 razreda	 su	na	dato	pitanje	pokazali	 znanje:	 20%	Zubotehnička	
škola,	 58%	 Medicinska	 škola	 Šibenik,	 76%	 Medicinska	 škola	 Zadar,	 94%	
Faramaceutsko‐fizioterapeutska	 škola.	 O	 efikasnosti	 urgentne	 kontracepcije	 od	
vremena	 primene	 tačnost	 odgovora	 je	 sledeća: učenici	 Zubotehničke	 škole	 (0%	niži	 i	
viši	 razredi),	 Šibenika	 (4%	 niži	 i	 11%	 viši	 razredi)	 i	 Zadra	 (2%	 niži	 i	 17%	 viši),	 a	
najbolje	Farmaceutsko‐fizioterapeutske	škole	(7%	niži	i	30%	viši	razredi).	
Rezultati	ispitivanja	koja	se	odnose	na	znanje	o	primeni	urgentne	kontracepcije	
ukazuju	 na	 potrebu	 dodatne	 edukacije	 mladih	 u	 vezi	 sa	 reproduktivnim	 zdravljem,	
bolju	saradnju	mladih	i	zdravstvenih	radnika	i	veću	uključenost	obrazovnog	sistema	u	
očuvanje	zdravlja	mladih.	
 
506 
 
 
 
ATTITUDES	AND	KNOWLEDGE	OF	SECONDARY	MEDICAL	SCHOOL	
PUPILS	ABOUT	EMERGENCY	CONTRACEPTION	
 
Biljana	Vasić	1,	Tomislav	Alavanja2	
 
1Pharmacy	and	Physiotherapy	School	Belgrade,	2Dental	School	Belgrade	
(Serbia)	
	
	
Health	is	the	most	valuable	thing	to	person,	to	which	everyone	is	entitled.	Young	
people	go	through	period	of	physical	and	mental	maturation.	The	aim	of	this	paper	is	to	
evaluate	 an	 attitudes	 and	 knowledge	 on	 emergency	 contraception	 in	 group	 of	
secondary	medical	school	pupils.		
During	the	analysis,	we	used	the	results	of	the	research	in	the	framework	of	the	
international	E‐medical	project	of	 the	medical	schools	community.	The	project	holder	
was	Pharmacy‐Physiotherapeutic	School,	and	beside	it,	the	Medical	School	from	Zadar	
and	Šibenik	and	Dental	School	from	Belgrade	took	part	in	the	research.	The	survey	was	
conducted	on	480	pupils	of	 lower	and	upper	grade	of	these	schools	during	the	school	
year	2017/2018.		
The	 obtained	 results	 indicate	 that,	 although	 vocational	 school	 pupils	 are	
concerned,	the	level	of	knowledge	about	emergency	contraception	is	not	at	an	enviable	
level	 for	 future	health	professionals.	There	 is	 basic,	 but	 insufficient	 knowledge	 about	
emergency	 contraception.	 Pupils	 have	 demonstrated	 the	 lack	 of	 knowledge	 in	 the	
application,	 mechanism	 of	 action	 and	 the	 effectiveness	 of	 emergency	 contraception	
depending	 on	 the	 time	 taken.	 On	 the	 question	 of	 the	 application	 of	 emergency	
contraception,	where	the	possibility	of	multiple	choice	was	provided,	the	pupils	of	the	
lower	grades	provided	the	correct	answers:	78%	Pharmacy‐Physiotherapeutic	School,	
72%	 Medical	 School	 Zadar,	 45%	 Medical	 School	 Šibenik	 and	 33%	 Dental	 School	
Belgrade.	High‐school	pupils	showed	the	knowledge	on	the	given	question:	20%	Dental	
School,	 58%	 Medical	 School	 Šibenik,	 76%	 Medical	 School	 Zadar,	 94%	 Pharmacy‐
Physiotherapeutic	 School.	 The	 accuracy	 of	 the	 response	 about	 the	 effectiveness	 of	
emergency	 contraception	 from	 the	 time	of	 application	 is:	 pupils	 of	 the	Dental	 School	
(0%	lower	and	higher	grades),	Šibenik	(4%	lower	and	11%	higher	grades)	and	Zadar	
(2%	 lower	 and	 17%	 higher)	 and	 the	 best	 Pharmacy‐Physiotherapeutic	 School	 (7%	
lower	and	30%	higher	grades).	
The	 results	 of	 the	 research	 related	 to	 the	 knowledge	 of	 urgent	 contraception	
highlighted	the	need	for	additional	education	of	young	people	on	reproductive	health,	
better	cooperation	between	young	people	and	health	workers	and	greater	involvement	
of	the	education	system	in	preserving	their	health.	
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POLIMEDIKACIJA	OSOBA	STARIJE	ŽIVOTNE	DOBI	U	KANTONU	
SARAJEVO	
 
Vanja	Piljak,	Sukejna	Redžepi,	Nermina	Žiga	
 
Farmaceutski	fakultet,	Univerzitet	u	Sarajevu	–	Farmaceutski	fakultet																					
(Bosna	i	Hercegovina)	
 
 
Gerijatrijska	klinička	farmakologija	danas	dobija	na	sve	većem	značaju,	obzirom	
da	 je	 u	 porastu	 broj	 starijih	 osoba	 sa	 hroničnim	 oboljenjima,	 i	 to	 je	 uglavnom	
istovremeno	uključeno	više	bolesti,	tzv.	komorbiditet	ili	multiborbiditet.	Komorbiditet,	
u	najvećem	broju	slučajeva,	za	sobom	povlači	polimedikaciju,	odnosno	primjenu	više	od	
4	lijeka	istovremeno.	Takav	vid	terapije,	sa	sobom	donosi	rizik	od	razvoja	nuspojava	i	
interakcija	među	 njima,	 što	 je	 kod	 starijih	 osoba	 posebno	 izraženo	 zbog	 promjene	 u	
farmakokinetici	i	farmakodinamici	lijekova.	Razlog	tome	je	sam	proces	starenja	koji	je	
praćen	usporenim	metabolizmom,	te	smanjenom	funkcionalnom	sposobnosti	pojedinih	
organa	 i	 organskih	 sistema,	 prije	 svega	 jetre	 i	 bubrega.	 Među	 najčešće	 propisivanim	
lijekovima	 kod	 starijih	 osoba,	 između	 ostalog	 su:	 antidepresivi,	 analgetici,	
antihipertenzivi,	antikoagulansi,	antireumatici,	antiparkinsonici	i	hipoglikemici.	
Cilj	rada	je	pokazati	eventualne	interakcije	ili	nuspojave	koje	se	mogu	razviti	 ili	
su	 se	 razvile	 između	 najčešće	 propisivanih	 lijekova	 kod	 osoba	 starije	 životne	 dobi	 u	
Kantonu	Sarajevo.	
Istraživanje	 je	 obuhvatilo	 100	 ispitanika	 starije	 životne	 dobi	 (>65	 godina)	 u	
Kantonu	 Sarajevo.	 Podaci	 su	 prikupljeni	 u	 apotekama,	 na	 osnovu	 njihove	 standardne	
mjesečne	terapije.	Elementi	koji	su	se	pratili	su:	dob,	broj	i	vrsta	bolesti	pod	kojima	se	
vode	 pacijenti,	 te	 broj	 i	 vrsta	 propisanih	 lijekova	 u	 okviru	 terapije.	 Rezultati	 su	
prikazani	 deskriptivno,	 tabelarno	 i	 grafički.	 Najviše	 korišteni	 lijekovi	 u	 skupini	
ispitanika	 starijih	 od	 65	 godina	 su	 iz	 skupine	 antihipertenziva,	 sedativa,	 analgetika,	
antidijabetika,	 diuretika,	 mukoprotektivnih	 lijekova,	 te	 upotreba	 raznih	 kapi	 za	 oči,	
antilipemika	 i	 antiaritmika.	 Uočena	 je	 polimedikacija	 kod	 80%	 pacijenata,	 a	 kod	 7%	
pacijenata	i	neprikladno	propisivani	lijekovi.	
Povećanjem	starosne	dobi	 ispitanika	 raste	 i	 zastupljenost	polimedikacije,	 stoga	
je	 neophodna	 edukacija	 farmaceutske	 struke	 u	 pogledu	 kontrole	 racionalne	
farmakoterapije	i	prevencije	razvoja	interakcija	i	nuspojava	lijekova.		
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POLYMEDICATION	IN	ELDERLY	PATIENTS	IN	THE	SARAJEVO	
CANTON	
 
Vanja	Piljak,	Sukejna	Redžepi,	Nermina	Žiga	
 
Faculty	of	Pharmacy,	University	of	Sarajevo	‐	Faculty	of	Pharmacy																											
(Bosnia	and	Herzegovina)	
 
 
Geriatric	 clinical	 pharmacology	 is	 nowadays	 becoming	 increasingly	 significant,	
considering	 the	 increasing	number	of	elderly	patients	with	chronic	diseases,	who	are	
often	suffering	from	several	different	diseases	–	comorbidity	or	multimorbidity.	In	most	
cases,	 comorbidity	 involes	 polymedication,	 i.e.	 the	 use	 of	 4	 or	 more	 medications	
simultaneously.	 This	 kind	 of	 therapy	 is	 associated	 with	 higher	 risk	 of	 adverse	 drug	
effects	 and	 drug	 interactions,	 which	 is	 a	 matter	 of	 particular	 emphasis	 in	 geriatric	
patients,	 considering	 the	 changes	 in	 drug	 pharmacokinetics	 and	 drug	
pharmacodynamics	 that	 these	 patients	 experience.	 These	 changes	 occur	 as	 a	
consequence	 of	 aging,	which	 involves	 slower	metabolism	 and	 adecreased	 function	 of	
particular	 organs,	 e.g.	 the	 liver	 and	 kidneys.	Most	 frequently	 prescribed	medications	
among	the	geriatric	population	include:	antidepressants,	analgesics,	antihypertensives,	
anticoagulants,	 antirheumatics,	 antiparkinsonics	 and	 hypoglycemics.	 The	 objective	 of	
this	study	is	to	present	possible	drug	interactions	or	adverse	effects	that	could	develop	
or	were	already	existing	between	 the	most	 frequently	prescribed	medications	among	
the	geriatric	population	in	the	Sarajevo	Canton.	
The	study	included	100	participants	of	older	age	(>65	years)	in	Sarajevo	Canton.	
The	data	was	collected	in	pharmacies,	based	on	the	patient’s	standard	monthly	therapy.	
The	 following	 data	was	 collected:	 age,	 number	 and	 type	 of	 diseases	 treated	 in	 these	
patients,	number	and	type	of	prescribed	medications	used	in	therapy.	The	results	were	
presented	 in	 the	 form	 of	 description,	 tables	 and	 charts.	 Most	 frequently	 prescribed	
medication	among	the	group	of	participants	older	than	65	years	are:	antihypertensives,	
sedatives,	 analgesics,	 antidiabetics,	 diuretics,	 mucoprotective	 drugs,	 as	 well	 as	 many	
different	eye	drops,	antilipemics	and	antiarrhythmics.	Polymedication	was	observed	in	
80%	of	cases.	Inappropriate	drug	prescription	was	found	in	7%	of	patients	observed	in	
this	study.	
With	the	increasing	age	of	the	participants,	the	frequency	of	polymedication	was	
also	 increasing,	 therefore	 the	 education	 of	 pharmaceutical	 profession	 in	 terms	 of	
control	 of	 rational	 pharmacotherapy	 and	 prevention	 of	 drug	 interaction	 and	 adverse	
effects	development	is	of	the	utmost	importance.	
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Sadu	‐	Farmaceutski	fakultet	Novi	Sad,	3Apoteka	Subotica,	4Apoteka	Galen	Novi	
Sad	(Srbija)	
 
 
Bolesti	 kardiovaskularnog	 sistema	 se	 povezuju	 sa	 17,7	miliona	 letalnih	 ishoda	
godišnje.	Osnovni	faktori	rizika	za	nastanak	i	razvoj	KVB	su	upotreba	duvana	i	alkohola,	
gojaznost,	 visok	 nivo	 glukoze	 u	 krvi	 i	 hipertenzija.	 Prva	 linija	 odbrane	 od	 nastanka	 i	
razvoja	KVB	je	promena	načina	života	i	primena	nefarmakoloških	mera.	Cilj	istraživanja	
je	analiza	komplijanse	na	primeru	lečenja	arterijske	hipertenzije	kao	i	ispitivanje	znanja	
i	životnih	navika	pacijenata	sa	dijagnozom	arterijske	hipertenzije.		
Istraživanje	 je	 sprovedeno	u	Novom	Sadu	 i	Vukovaru	u	periodu	od	8.marta	do	
8.aprila	 2018.godine,	 opservacionom	 metodom	 na	 slučajnom	 uzorku	 koji	 su	 činili	
pacijenti	 sa	 postavljenom	 dijagnozom	 hipertenzije.	 Za	 prikaz	 rezultata	 korišćena	 je	
deskriptivna	statistika.	
U	ispitivanom	uzorku	(300	ispitanika)	hipertenzija	se	očekivano	češće	javlja	kod	
starijih	 i	 gojaznih	 osoba.	 Primena	 beta‐blokatora	 i	 ACE	 inhibitora	 (ACEi)	 je	 značajno	
više	zastupljena	u	Novom	Sadu	u	odnosu	na	Vukovar,	dok	se	antagonisti	AT1	receptora	
(sartana)	mnogo	češće	koriste	u	Vukovaru.	Značajno	češća	pojava	suvog	kašlja	u	Novom	
Sadu	(64,29%)	u	odnosu	na	Vukovar	(31,58%)	odgovara	većoj	upotrebi	ACEi	u	Novom	
Sadu	 za	 57%.	 Pojava	 angioedema	nije	 zabeležena	 u	Novom	Sadu,	 dok	 se	 u	Vukovaru	
javio	 kod	 15,79%	 ispitanika.	 U	 Novom	 Sadu	 se	 ginekomastija	 javila	 kod	 7,14%	
ispitanika,	dok	u	Vukovaru	ovo	neželjeno	delovanje	nije	primećeno.	Ispitanici	iz	Novog	
Sada	 se	 češće	 konsultuju	 sa	 lekarima	 u	 vezi	 hipertenzije	 (48,67%)	 u	 odnosu	 na	
farmaceute	 (16,00%).	U	Vukovaru	 je	 savetodavna	uloga	 farmaceuta	 (61,33%)	 znatno	
više	afirmisana	u	odnosu	na	lekare	(18,67%).Iako	je	80%	ispitanika	izjavilo	da	redovno	
uzima	terapiju,	normalne	vrednosti	TA	uz	terapiju	ima	svega	40%	ispitanika	iz	Novog	
Sada,	odnosno	35,67%	 iz	Vukovara.	 Istraživanje	 je	pokazalo	da	 ispitanici	 u	Vukovaru	
više	koriste	so	u	ishrani	od	ispitanika	u	Novom	Sadu.	
Iz	 našeg	 istraživanja	 se	 može	 zaključiti	 da	 značajan	 procenat	 ispitanika	 nije	
dovoljno	 upoznat	 sa	 rizicima	 nelečene	 hipertenzije	 i	 neredovnog	 uzimanja	 terapije.	
Podizanje	 stepena	 komplijanse	 u	 terapiji	 hipertenzije	 je	 jedna	 od	 najznačajnih	 uloga	
farmaceuta	kao	najdostupnijih	zdravstvenih	radnika.	
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(Serbia)	
 
 
Cardiovascular	 system	 diseases	 are	 the	 leading	 cause	 of	 17.7	 million	 lethal	
outcomes	per	year.	The	most	important	risk	factors	for	occurrence	and	development	of	
cardiovascular	diseases	are	tobacco	and	alcohol	use,	obesity,	high	level	of	blood	glucose	
and	 hypertension.	 Lifestyle	 changes	 and	 non‐pharmacological	 measures	 are	 the	 first	
line	treatment	in	prevention	of	cardiovascular	diseases.	The	main	aim	of	this	study	was	
the	 analysis	 of	 compliance	 using	 the	 treatment	 of	 the	 arterial	 hypertension	 as	 an	
example,	 as	 well	 as	 the	 assessment	 of	 awareness	 and	 lifestyle	 habits	 of	 patients	
diagnosed	with	arterial	hypertension.	
The	research	was	conducted	in	Novi	Sad	and	Vukovar	from	8th	March	till	8th	April	
2018,	 using	 observational	 method	 in	 random	 sample	 of	 patients	 diagnosed	 with	
hypertension.	Descriptive	statistics	was	used	for	presenting	results.	
In	 tested	 sample	 (300	 respondents)	 hypertension	 is	 expected	 to	 occur	mostly	
among	 older	 and	 obese	 people.	 Beta‐blockers	 and	 ACE	 inhibitors	 (ACEi)	 are	 used	
significantly	 more	 in	 Novi	 Sad	 than	 in	 Vukovar,	 while	 antagonists	 of	 AT1	 receptors	
(sartane)	are	much	more	commonly	used	 in	Vukovar.	Significantly	higher	presence	of	
dry	 cough	 among	 the	 respondents	 in	 Novi	 Sad	 (64.29%)	 in	 comparison	 to	 Vukovar	
(31.58%)	 matches	 the	 greater	 use	 of	 ACEi	 in	 Novi	 Sad	 for	 57%.	 Appearance	 of	
angioedema	 isn’t	 recorded	 in	 Novi	 Sad,	 while	 in	 Vukovar	 it	 appeared	 in	 15.79%	 of	
respondents.	 In	 Novi	 Sad	 gynecomastia	 occurred	 in	 7.14%	 of	 respondents,	 while	 in	
Vukovar	 this	 adverse	 effect	 hasn’t	 been	 noted.	Respondents	 from	Novi	 Sad	 are	more	
often	 prone	 to	 consult	 with	 doctors	 about	 hypertension	 (48.67%)	 in	 regards	 to	
pharmacists	(16.00%),	while	in	Vukovar	the	situation	is	reversed	and	advisory	role	of	
pharmacists	 (61.33%)	 is	 significantly	 more	 affirmed	 than	 of	 doctors	 (18.67%).	
Although	80%	of	respondents	stated	that	they	regularly	take	the	medications,	only	40%	
of	 respondents	 from	 Novi	 Sad	 and	 35.67%	 from	 Vukovar	 have	 normal	 values	 of	 TA	
while	 using	 the	 medications.	 Research	 has	 shown	 that	 respondents	 in	 Vukovar	 use	
more	salt	in	the	diet	than	respondents	in	Novi	Sad.	
From	our	 research	we	can	conclude	 that	 significant	percentage	of	 respondents	
are	not	familiar	enough	with	the	risks	of	untreated	hypertension	and	irregular	taking	of	
medications.	 Raising	 the	 degree	 of	 compliance	 in	 hypertension	 therapy	 is	 one	 of	 the	
most	significant	roles	of	pharmacists	as	the	most	accessible	healthcare	professionals.	
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U	 terapiji	 kardiovaskularnih	 oboljenja	 koriste	 se	 lekovi	 koji	 dokazano	 utiču	 na	
poboljšanje	kvaliteta	života,	morbiditet	i	mortalitet.	Međutim,	negativni	ishodi	terapije	
mogu	 nastati	 kao	 posledica	 neodgovarajućeg	 izbora	 leka	 za	 individualnog	 pacijenta	 i	
pojave	 lek‐bolest	 interakcija	 sa	 postojećim	 morbiditetima.	 Cilj	 istraživanja	 bila	 je	
identifikacija	 lek‐bolest	 interakcija	 (kontraindikacija	 i	 mera	 opreza,	 KI	 i	 MO)	 kod	
hospitalizovanih	 pacijenata	 sa	 primarno	 kardiovaskularnim	 oboljenjima,	 određivanje	
prevalence	i	prediktora	zanjihovu	pojavu.	
Podaci	 o	 pacijentima	 prikupljeni	 su	 iz	 medicinske	 dokumentacije.	 Za	 procenu	
terapije	i	identifikaciju	prisustva	KI	i	MO	korišćeni	su	podaci	iz	Sažetka	karakteristika	o	
leku	(SmPC,	ALIMS).	Statistička	analiza	urađena	je	pomoću	SPSS	softvera.	
U	 istraživanje	 je	 uključeno	100	pacijenata,	 većinu	 su	 činile	 osobe	 starije	 od	65	
godina	 (77%)	 i	 muškarci	 (55%).	 Prosečan	 broj	 lekova	 po	 pacijentu	 iznosio	 je	 9	
(interkvartalni	 opseg	 6‐11),	 a	 najčešći	 morbiditeti	 bili	 su	 hipertenzija	 i	 srčana	
insuficijencija.	MO	su	bile	identifikovane	kod	92%	pacijenata,	a	KI	kod	27%	pacijenata.	
Kao	prediktori	za	pojavu	MO	identifikovani	su	levofloksacin,	atorvastatin,	broj	lekova	i	
broj	 indikacija.	 Prediktori	 za	 pojavu	 KI	 bili	 su	 furosemid	 i	 verapamil.	 Poseban	 oprez	
potreban	 je	 kod	 pacijenata	 sa	 hroničnom	 bubrežnom	 insuficijencijom	 koji	 primaju	
ceftriakson,	 i	 pacijenata	 sa	 dijabetes	melitusom	 tip	 1,	 zbog	podataka	 da	 statini	mogu	
uticati	 na	 kontrolu	 glikemije.	 Verapamil	 ne	 treba	 primenjivati	 kod	 akutnog	 infarkta	
miokarda	 komplikovanog	 bradikardijom,	 značajnom	 hipotenzijom	 ili	 insuficijencijom	
leve	 komore,	 dok	 je	 furosemid	 kontraindikovan	 kod	 pacijenata	 sa	 hipovolemijom	 ili	
dehidratacijom.	
Procenjena	 prevalenca	 MO	 i	 KI	 ukazuje	 na	 potrebu	 pažljive	 procene	 terapije	
pacijenta	 i	 razmatranje	 terapijskih	alternativa,	prema	prisutnim	komorbiditetima.	MO	
zahtevaju	 dodatno	 praćenje	 efikasnosti	 i	 bezbednosti	 terapije,	 dok	 kod	 KI	 rizik	 od	
primene	leka	prevazilazi	korist.	
	
Istraživanje	 je	realizovano	u	okviru	projekta	broj	175023	 finansiranog	od	 strane	
Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	Republike	Srbije.	
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Drugs	used	 in	 the	 treatment	of	 cardiovascular	diseases	 improve	quality	of	 life,	
morbidity	 and	 mortality	 rates.	 However,	 adverse	 outcomes	 may	 appear	 as	 a	
consequence	of	inappropriate	prescribing	for	an	individual	patient	or	drug	interactions	
with	 coexisting	 morbidities.	 The	 aim	 of	 the	 study	 was	 to	 identify	 drug‐disease	
interactions	(contraindications	and	precautions)	in	hospitalized	patients	with	primarily	
cardiovascular	disease,	and	to	estimate	its	prevalence	and	predictors.	
Data	 was	 obtained	 from	 medical	 charts.	 Summary	 of	 product	 characteristics	
(SmPC,	available	from	Medicines	and	Medical	Devices	Agency	of	Serbia)	were	used	for	
therapy	assessment	and	identification	of	contraindications	and	precautions.	Descriptive	
and	statistical	analysis	was	performed	by	SPSS	software.	
Out	of	100	patients	included	in	the	study,	most	of	them	were	elderly	(77%)	and	
male	(55%).	Median	number	of	drugs	per	patient	was	9	(interquartile	range	6‐11),	and	
the	 most	 common	 morbidities	 were	 hypertension	 and	 congestive	 heart	 failure.	
Precautions	 were	 identified	 in	 92%	 of	 patients,	 and	 contraindications	 in	 27%	 of	
patients	 treated.	 Predictors	 for	 appearance	 of	 precautions	 were	 levofloxacin,	
atorvastatin,	number	of	drugs	administered	and	number	of	 indications.	Predictors	 for	
appearance	 of	 contraindications	 were	 furosemide	 and	 verapamil.	 Special	 caution	 is	
warranted	 for	patients	with	chronic	renal	 failure	who	were	administered	ceftriaxone,	
and	patients	with	 type	1	diabetes,	 because	 of	 possible	 statin	 effect	 on	blood	glucose.	
Verapamil	should	not	be	administered	to	patients	with	acute	cardiac	arrest	complicated	
by	 bradycardia,	 significant	 hypotension	 or	 left	 ventricle	 failure,	 while	 furosemide	 is	
contraindicated	in	hypovolemic	and	dehydrated	patients.	
Estimated	 prevalence	 of	 precautions	 and	 contraindications	 points	 to	 the	
necessity	of	 careful	 therapy	assessment	and	consideration	of	 therapeutic	 alternatives	
based	 on	 present	 comorbidities.	 Precautions	 require	 additional	 efficacy	 and	 safety	
therapeutic	 monitoring	 and	 when	 contraindications	 are	 present,	 risk	 assessment	 of	
drug	use	outweighing	the	benefit.	
	
This	 work	 was	 conducted	 as	 a	 part	 of	 the	 project	 No.	 175023	 funded	 by	 the	
Ministry	 of	 Education,	 Science	 and	 Technological	 Development,	 Belgrade,	 Republic	 of	
Serbia.	
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Citotoksični	 lekovi	 pored	 industrijske	 proizvodnje	 zahtevaju	 i	
rekonstituciju/razblaživanje	 u	 uslovima	 bolničke	 apoteke.	 Proizvođači	 kao	 stabilnost	
citotoksičnog	 leka	 navode	 period	 od	 24h	 nakon	 otvaranja,	 sagledan	 samo	 sa	 aspekta	
mikrobiološke	 stabilnosti,	 ne	 uzimajući	 u	 obzir	 hemijsku	 stabilnost	 lekova.	 Kada	 se	
priprema	 lekova	 vrši	 pod	 aseptičnim	 uslovima,	 rok	 upotrebe	 pripremljenog	 leka	 se	
može	 produžiti.	 Cilj	 studije	 bio	 je	 da	 se	 u	 uslovima	bolničke	 apoteke	 ispita	 praktična	
stabilnost	rastvora	5‐fluorouracila	(5‐FU),	koncentracije	1,5	mg/ml.	
Fizičko	 ispitivanje	 ‐	 ispitivanje	 bistrine	 i	 potenciometrijsko	 određivanje	 pH	
vrednosti;	 hemijsko	 ispitivanje	 ‐	 određivanje	 sadržaja	 rastvora	 5‐FU,	metodom	 tečne	
hromatografije	pod	visokim	pritiskom	(HPLC);	mikrobiološko	ispitivanje	‐	zasejavanje	
rastvora	5‐FU	na	hranljive	podloge.	
Ispitivanjem	 fizičkih	 karakteristika	 pripremljenog	 rastvora	 5‐FU	 nije	 uočena	
nestabilnost.	 Rastvor	 je	 ostao	 bistar.	 Potenciometrijskim	 određivanjem	 pH	 vrednosti	
ispitivani	 rastvor	 5‐FU	 imao	 je	 pH=	 9,01‐9,07	 što	 odgovara	 intervalu	 pH	 vrednosti	 u	
kom	 je	 rastvor	 najstabilniji.	 Određivanje	 sadržaja	 5‐FU	 vršeno	 je	 HPLC	 metodom,	 u	
vremenskim	intervalima	(1.‐5.,	7.,	10.	 i	28.	dan).	Procentualna	zavisnost	koncentracije	
5‐FU	od	vremena,	iznosi	96,60%	‐	99,93%,	što	ukazuje	da	je	stepen	degradacije	aktivne	
supstance	 mali,	 te	 se	 rastvor	 može	 smatrati	 hemijski	 stabilnim	 u	 roku	 od	 28	 dana.	
Ispitivanje	 mikrobiološke	 stabilnosti	 vršeno	 je	 zasejavanjem	 na	 podloge	 28.	 dana	
ispitivanja.	Nakon	inkubacije	na	temperaturi	od	37°C	i	vremenu	od	24	do	48h,	podloge	
su	ostale	sterilne.	Ovim	je	potvrđena	mikrobiološka	stabilnost	preparata.	
Na	osnovu	dobijenih	rezultata	može	se	zaključiti	da	je	pripremljeni	rastvor	5‐FU	
ostao	stabilan	28	dana.	
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In	 addition	 to	 industrial	 production	 cytotoxic	 drugs	 require	
reconstitution/dilution	under	the	pharmacy	conditions.	As	the	stability	of	the	cytotoxic	
drug,	 manufacturers	 specify	 a	 period	 of	 24	 hours	 after	 opening,	 seen	 only	 from	 the	
aspect	of	microbiological	stability,	not	considering	the	chemical	stability	of	medicines.	
When	the	preparation	of	medicinal	products	is	carried	out	under	aseptic	conditions,	the	
shelf‐life	of	the	preparation	may	be	extended.	The	aim	of	the	study	was	to	evaluate	the	
practical	 stability	of	5‐fluorouracil	 (5‐FU)	solution,	 concentration	of	1.5	mg/ml	under	
the	hospital	pharmacy	conditions.	
Clearance	testing	and	potentiometric	determination	of	pH	were	used	as	physical	
stability	tests.	For	chemical	testing,	5‐FU	content	was	determined	by	high‐performance	
liquid	chromatography	(HPLC)	method.	Microbiological	testing	was	incubation	of	5‐FU	
solution	into	the	substrates.	
No	 physical	 instability	 of	 5‐FU	 solution	 was	 detected.	 The	 solution	 remained	
clear.	By	potentiometric	pH	determination,	the	test	5‐FU	solution	had	pH	=	9.01	–	9.07	
which	corresponds	to	the	pH	value	interval	in	which	the	drug	is	the	most	stable.	5‐FU	
content	was	determined	at	appropriate	time	intervals	(1st‐5th,	7th,	10th	and	28th	day).	
The	 content	 of	 5‐FU	 in	 solution	 over	 time	was	 96.60%	 ‐	 99.93%,	 indicating	 that	 the	
degradation	 of	 the	 active	 substance	 is	 small,	 and	 the	 solution	 can	 be	 considered	
chemically	stable.	The	microbiological	 stability	 test	was	performed	by	seeding	on	 the	
substrates	 on	 the	 28th	day	 of	 the	 test.	 After	 incubation	 at	 a	 temperature	 of	 37°C	 for					
24	 to	 48	 hours,	 the	 substrates	 remained	 sterile.	 This	 confirmed	 the	 microbiological	
stability	of	the	preparation.	
Based	 on	 the	 results	 obtained,	 it	 can	 be	 concluded	 that	 the	 prepared	 5‐FU	
solution	remained	stable	for	28	days.	
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Serumski	kreatinin	i	njegov	renalni	klirens	se	najčešće	koriste	kao	skrining	test	
za	 procenu	 bubrežne	 funkcije.	 Različite	 prediktivne	 jednačine	 su	 razvijene	 sa	 ciljem	
poboljšanja	 karakteristika	 kreatinina	 kao	 markera	 bubrežne	 funkcije.	 Značaj	 što	
preciznije	 procene	 bubrežne	 funkcije	 ogleda	 se	 u	 individualizaciji	 terapije	 pacijenata.	
Cilj	 rada	bila	 je	procena	bubrežne	 funkcije	 različitim	metodama	uz	pregled	propisane	
terapije.	
Sprovedeno	 je	 retrospektivno	 istraživanje	 na	 odseku	 za	 nefrologiju	 internog	
odeljenja	 Opšte	 bolnice	 u	 Vranju.	 Prikupljeni	 su	 demografski,	 klinički,	 terapijski	 i	
laboratorijski	podaci,	uvidom	u	medicinsku	dokumentaciju.	Primenjene	su	tri	jednačine	
(MDRD,	 CKD‐EPI,	 MCQ).	 Sve	 prikupljene	 informacije	 su	 statistički	 obrađene	 u	 PASW	
18.0	(SPSS	Inc.,	Chicago,	IL,	USA).	
U	 studiju	 je	 uključeno	 104	 pacijenta	 prosečne	 starosti	 64,55±1,16.	 Srednja	
vrednost	 serumskog	kreatinina	bila	 je	332±24,54	μmol/L.	Najviše	pacijenata	 je	 imalo	
treći	 stadijum	 hronične	 bolesti	 bubrega.	 Postoji	 visok	 stepen	 korelacije	 između	
serumskog	kreatinina	i	korišćenih	jednačina	(rs=	‐0,978,	‐0,976,	‐0,957;	p<0,001).	Visok	
stepen	 asocijacije	 postoji	 između	MDRDi	 CKD‐EPI	 formule	 uklasifikaciji	 pacijenata	 sa	
GFR	manjomod	60	mL/min	 (X2	=	85,79,	 p<0,001).	Najčešće	primenjeni	 lekovi	 bili	 su	
diuretici	 Henleove	 petlje	 (81,7%),	 blokatori	 kalcijumovih	 kanala	 (67,3%),	 blokatori	
beta	 adrenergičkih	 receptora(62,5%),	 antiagregacioni	 lekovi	 (56,7%)	 i	 inhibitori	
angiotenzin	konvertujućeg	enzima	(45,2%).	Od	26	pacijenata,	15	je	imalo	prekoračenu	
dozu	 ramiprila	 (57,7%).	 Kod	 15	 od	 27	 pacijenata	 primenjen	 je	 lerkanidipin,	 iako	
primena	nije	bila	preporučena.	
Glomerularna	filtracija	procenjena	MDRD	jednačinom	je	u	najvećoj	korelaciji	sa	
serumskim	 kreatininom	 i	 kliničkom	 procenom	 stadijuma	 bubrežne	 slabosti.	
Lerkanidipin	 i	 ramipril	 su	 lekovi	 kod	 kojih	 je	 najčešće	 dolazilo	 do	 prekoračenja	
doziranja.	Kako	 je	 ovo	 često	 zanemareno	u	praksi,	 klinički	 farmaceut	može	doprineti	
značajnom	 smanjenju	 terapijskih	 problema	 u	 vezi	 sa	 lekom	 i	 poboljšanju	 kliničkih	
ishoda.	
			
Istraživanje	 je	realizovano	u	okviru	projekta	broj	175023	 finansiranog	od	 strane	
Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	Republike	Srbije.	
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Serum	creatinine	and	it’s	renal	clearance	are	the	most	common	parameters	used	
as	 a	 screening	 test	 for	 renal	 function	 evaluation.	 Different	 predictive	 equations	 are	
developed	 to	 improve	 characteristics	 of	 creatinine	 function	 indicator.	 Importance	 of	
accurate	 evaluation	 of	 the	 renal	 function	 is	 reflected	 in	 individualization	 of	 drug	
therapy.	The	aim	of	this	study	was	an	assessment	of	renal	 function	by	using	different	
methods	and	conducting	medication	review.	
A	retrospective	study	was	conducted	by	Nephrology	Division	at	Vranje	General	
Hospital.	 Demographic,	 clinical	 and	 laboratory	 data	 were	 collected	 by	 inspecting	
medical	records.	Three	equations	were	used	(MDRD,	CKD‐EPI,	MCQ).	Statistical	analysis	
was	performed	with	PASW	18.0	(SPSS	Inc.,	Chicago,	IL,	USA).	
One	hundred	and	four	patients	were	included	in	the	study,	mean	age	64.55±1.16.	
The	 mean	 SCr	 value	 was	 332	 ±	 24.54	 μmol/L.	 Most	 of	 the	 patients	 had	 third	 stage	
chronic	 kidney	 disease.	 The	 strong	 correlation	 exists	 between	 serum	 creatinine	 and	
used	 equations	 (rs=	 ‐0.978,	 ‐0.976,	 ‐0.957;	 p<0.001).	 There	 is	 a	 strong	 association	
between	MDRD	and	CKD‐EPI	equations	in	the	classification	of	patients	with	GFR	lower	
than	60	mL/min	(X2	=	85.79,	p<0.001).	Most	frequently	used	drugs	were	Loop	diuretics	
(81.7%),	 Calcium	 channel	 blockers	 (67.3%),	 β‐blockers(62.5%),	 antiplatelet	 drugs	
(56.7%)	and	angiotensin‐converting‐enzyme	inhibitors	(45.2%).	15	out	of	26	patients	
had	a	ramipril	overdose	(57.7%).	For	15	out	of	27	patients	the	use	of	lercanidipine	was	
not	recommended.	
Glomerular	 filtration	 evaluated	 by	 MDRD	 equation	 showed	 the	 highest	
correlation	with	serum	creatinine	and	clinical	evaluation	of	 the	stage	of	 renal	 failure.	
Lercanidipine	and	 ramipril	 are	 identified	as	 the	most	 commonly	overdosed	drugs.	As	
this	 is	 frequently	 neglected	 in	 practice,	 the	 clinical	 pharmacist	 can	 contribute	 to	 the	
significant	decrease	in	drug‐related	problems	and	improvement	of	clinical	outcomes.	
			
This	 work	 was	 conducted	 as	 a	 part	 of	 the	 project	 No.	 175023	 funded	 by	 the	
Ministry	of	Education,	Science		and	Technological	Development,	Republic	of	Serbia.	
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Lek‐lek	 interakcije	 (LLI)	 su	 značajan	 uzrok	 neželjenih	 ishoda,	 zbog	 promena	u	
efikasnosti	 i	 bezbednosti	 terapije.	 Cilj	 studije	 bila	 je	 procena	 prevalence	
hiper/hipokalijemije	(vrednosti	van	opsega	3,8‐5,5	mmol/L),	kao	 i	povezanosti	LLI	sa	
njihovom	pojavom.	
Podaci	 o	 pacijentima	 preuzimani	 su	 iz	 medicinske	 dokumentacije,	 u	 trenutku	
prijema	na	odeljenje	kardiologije.	LexiInteract®	je	korišćen	za	identifikaciju	LLI,	dok	je	
statistička	analiza	izvršena	pomoću	programa	SPSS®.		
Istraživanje	 je	 obuhvatilo	 110	 pacijenata,	 prosečne	 starosti	 71±10	 godina.	
Najčešće	 dijagnoze	 bile	 su	 hipertenzija	 (61%),	 srčana	 insuficijencija	 (49%),	 aritmija	
(43%)	 i	 dijabetes	 (36%).	 Oslabljena	 bubrežna	 funkcija	 zabeležena	 je	 kod	 14%	
pacijenata,	ali	nije	bila	statistički	značajno	povezana	sa	pojavom	hiper/hipokalijemije.	
Vrednost	serumskog	kalijuma	bila	je	van	opsega	kod	24	pacijenta	(22%).	U	ovoj	grupi	
pacijenata	bio	je	statistički	značajno	veći	broj	 lekova	i	C	interakcija	(p<0,05).	Pacijenti	
koji	su	primenjivali	kombinaciju	inhibitori	angiotenzin‐konvertujućeg	enzima/tiazidnih	
diuretika	 imali	 su	 4,82,	 i	 digoksin/spironolakton	 4,95	 puta	 veću	 šansu	 da	 imaju	
hiperkalijemiju	 (p<0,05).	 Koterapija	 hipotenzivni	 lekovi/pentoksifilin	 i	
teofilin/amjodaron	 nosila	 je	 11,88	 i	 7,13	 puta	 veći	 rizik	 za	 pojavu	 hipokalijemije,	
respektivno,	 u	 poređenju	 sa	 pacijentima	 koji	 nisu	 bili	 izloženi	 ovim	 LLI	 (p<0,01).	
Rezulati	 su	bili	korigovani	za	starost,	pol,	broj	 lekova	 i	komorbiditete,	 izražene	preko	
Charlson	 Comorbidity	 Index‐a.	 Sa	 svakim	 povećanjem	 broja	 lekova,	 verovatnoća	 za	
pojavu	hiperkalijemije	povećava	se	za	26%,	a	za	pojavu	hipokalijemije	30%.		
Prevalenca	odstupanja	serumskog	kalijuma	iz	referentnog	opsega	kod	pacijenata	
hospitalizovanih	zbog	kardiovaskularnih	bolesti	procenjena	je	na	22%.	LLI	koje	su	bile	
povezane	sa	pojavom	hiper/hipokalijemije,	 svrstane	su	u	klasu	C,	 za	koje	 je	potreban	
češći	 monitoring	 pacijenta.	 Svako	 uvođenje	 novog	 leka	 u	 terapiju	 povećava	 rizik	 za	
pojavu	 hiper/hipokalijemije.	 Posledice	 mogu	 biti	 veoma	 značajne	 kod	 pacijenata	 sa	
prisutnim	 kardiovaskularnim	 oboljenjem.	 Alati	 za	 identifikaciju	 LLI	 mogu	 značajno	
doprineti	 kvalitetu	 zdravstvene	 zaštite,	 kroz	 procenu	 rizika	 od	 pojave	
hiper/hipokalijemije	i	preporukama	za	monitoring	pacijenta.		
Istraživanje	 je	realizovano	u	okviru	projekta	broj	175023	 finansiranog	od	 strane	
Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	Republike	Srbije.	
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Drug‐drug	interactions	(DDIs)	are	one	of	the	causes	of	adverse	therapy	outcomes	
through	deteriorated	efficacy	or	safety.	The	study	investigated	the	prevalence	of	serum	
potassium	level	out	of	range	(3.8‐5.5	mmol/L),	as	well	as	the	association	of	DDIs	with	
the	identified	high/low	potassium.		
Data	 were	 obtained	 from	medical	 records	 at	 the	 admission	 on	 the	 Cardiology	
ward.	 LexiInteract®	was	 used	 as	 the	 screening	 tool	 for	 DDIs.	 Statistical	 analysis	was	
performed	by	SPSS®software.	
A	 total	of	110	patients	entered	the	analysis,	with	mean	age	71±10	years.	Mean	
diagnoses	 were	 hypertension	 (61%),	 heart	 failure	 (49%),	 arrhythmia	 (43%),	 and	
diabetes	(36%).	Decreased	renal	function	was	noted	for	14%	patients,	whereas	it	was	
not	 significantly	 associated	 with	 hyper/hypokalemia.	 Patients	 with	 potassium	
imbalance	(N=24,	22%)	had	significantly	higher	number	of	drugs,	and	higher	number	of	
C	class	DDIs,	compared	to	patients	with	normal	potassium.	Patients	taking	angiotensin‐
converting	enzyme	inhibitors/thiazide	diuretics	were	4.82,	and	digoxin/spironolactone	
4.95	 times	more	 likely	 to	 have	 hyperkalemia	 (p<0.05).	 Patients	with	 blood	 pressure	
lowering	 agents/pentoxifylline	 and	 theophylline/amiodarone	 were	 11.88	 and	 7.13	
times	more	 likely	 to	 have	hypokalemia,	 respectively	 (p<0.01).	 In	 both	 analyses,	 odds	
ratios	were	adjusted	 for	age,	gender,	number	of	drugs	and	comorbidity,	expressed	by	
Charlson	Comorbidity	Index.	With	each	increase	in	number	of	drugs,	the	odds	ratio	for	
hyperkalemia	increased	for	26%,	and	30%	for	hypokalemia.		
The	 prevalence	 of	 serum	 potassium	 imbalance	 in	 patients	 hospitalized	 for	
cardiovascular	 disease,	 was	 estimated	 to	 22%.	 DDIs	 identified	 to	 be	 significantly	
associated	 with	 hyper/hypokalemia	 were	 in	 C	 class,	 which	 require	 only	 patients	
monitoring.	 Each	 introduction	 of	 new	 drug	 in	 the	 cardiovascular	 disease	 therapy	
increases	 the	 likelihood	 for	 potassium	 levels	 being	 out	 of	 range.	 DDI	 screening	 tools	
may	be	beneficial	in	assessing	the	patients	risk	for	hyper/hypokalemia,	and	may	help	in	
awareness	for	patients	monitoring.	
	
This	 work	 was	 conducted	 as	 a	 part	 of	 the	 project	 No.	 175023	 	 funded	 by	 the	
Ministry	of	Education,	Science	and	Technological	Development,	Republic	of	Serbia.	
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Populacija	 starijih	 od	 65	 godina	 je	 pod	 povećanim	 rizikom	od	 neodgovarajuće	
upotrebe	 lekova,	 zbog	 promena	 u	 fiziologiji,	 farmakokinetici	 i	 farmakodinamici	 leka,	
kao	 i	 prisustvu	 polimorbiditeta	 i	 polifarmacije.	 Primena	 validiranih	 instrumenata	
Screening	Tool	of	Older	Person’s	Prescriptions	(STOPP)	i	Screening	Tool	to	Alert	doctors	
to	 Right	 Treatment	 (START)	 predstavlja	 značajnu	 alatku	 za	 procenu	 prevalence	 i	
predikciju	 terapijskih	 problema	 u	 ovoj	 populaciji	 pacijenata.	 Cilj	 istraživanja	 bila	 je	
procena	 prevalence	 i	 identifikacija	 prediktora	 START/STOPP	 kriterijuma	 kod	 starijih	
hospitalizovanih	pacijenata	sa	kardiovaskularnim	bolestima.	
Demografski,	 klinički	 i	 podaci	 o	 terapiji	 prikupljeni	 su	 iz	 medicinske	
dokumentacije	 pacijenata	 hospitalizovanih	 na	 odeljenju	 kardiologije	 KBC	 ,,Bežanijska	
Kosa”.	Deskriptivna	i	statistička	analiza	urađena	je	pomoću	SPSS®	softvera.	
Populacija	je	obuhvatila	77	pacijenata,	većinom	muškaraca	(53%).	Prosečan	broj	
lekova	 po	 pacijentu	 iznosio	 je	 9.	 Prevalenca	 START	 kriterijuma	 bila	 je	 80,5%																											
(62	pacijenata)	 i	približno	 ista	prevalenca	STOPP	kriterijuma	od	79,2%	(61	pacijent).	
Ukupno	 je	 identifikovano	 117	 START	 i	 141	 STOPP	 kriterijuma;	 prosečan	 broj	 po	
pacijentu	(opseg)	iznosio	je	1,52	(0‐4),	odnosno	1,83	(0‐7).	Najčešći	START	kriterijumi	
bili	su	upotreba		inhibitora	angiotenzin‐konvertujućeg	enzima	(ACEI)	kod	hipertenzije	i	
srčane	 insuficijencije	 i	 primena	 statina	 i	 aspirina	 u	 sekundarnoj	 prevenciji	 infarkta	
miokarda.	Najčešći	 STOPP	kriterijumi	 bili	 su	 primena	digoksina	 iznad	 0,125	mg/dan,	
primena	 omeprazola	 duže	 od	 8	 nedelja	 i	 kombinacija	 dva	 ACEI	 u	 terapiji.	 Logistička	
regresiona	 analiza	 identifikovala	 je	 broj	 lekova	 u	 toku	 hospitalizacije,	 broj	 indikacija,	
prisustvo	dijagnoze	hipertenzije	i	izosorbid‐mononitrata	kao	prediktore	pojave	START,	
dok	je	ukupan	broj	lekova	pokazao	statistički	značajnu	povezanost	i	sa	pojavom	STOPP	
kriterijuma.	
Utvrđena	je	visoka	prevalenca	START/STOPP	kriterijuma	u	ispitivanoj	populaciji	
pacijenata	 i	 identifikovani	 su	 prediktori	 njihove	 pojave.	 Primenom	 START/STOPP	
kriterijuma	klinički	farmaceut	može	značajno	doprineti	proceni	usaglašenosti	terapije	i	
predlaganju	 intervencija	 što	 dalje	 može	 doprineti	 minimalizaciji	 neželjenih	 događaja	
povezanih	sa	neodgovarajućom	upotrebom	lekova.		
Istraživanje	 je	 realizovano	u	 okviru	projekta	 br.	175023,	 finansiranog	 od	 strane	
Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	Republike	Srbije.	
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Elderly	patients	are	under	increased	risk	of	inappropriate	medication	use,	due	to	
physiological,	 pharmacokinetic	 and	 pharmacodynamic	 changes,	 as	 well	 as	 the	
polimorbidity	 and	 polypharmacy.	 Use	 of	 validated	 instruments	 of	 Screening	 Tool	 of	
Older	 Person’s	 Prescriptions	 (STOPP)	 and	 Screening	 Tool	 to	 Alert	 doctors	 to	 Right	
Treatment	(START)	presents	a	valuable	tool	for	assesing	drug‐related	problems	in	this	
population.	The	study	aimed	to	assess	the	prevalence	and	predictors	of	START/STOPP	
criteria	in	elderly	hospitalized	patients	with	cardiovascular	disease.	
Data	 was	 collected	 from	 medical	 documentation	 of	 patients	 hospitalised	 on	
cardiology	 ward	 of	 UMHC	 Bežanijska	 Kosa.	 Descriptive	 and	 statistical	 analysis	 was	
performed	by	SPSS®	software.	
The	 population	 included	 77	 patients,	 predominantly	 men	 (53%).	 Average	
number	 of	 drugs	 per	 patient	 was	 9.	 The	 prevalence	 of	 START	 criteria	 was	 around	
80.5%	(62	patients),	 and	STOPP	criteria	79.2%	(61	patient).	 In	 total,	 there	were	117	
START	 and	 141	 STOPP	 criteria	 identified;	 average	 number	 (range)	 of	 1.52	 (0‐4)	 and	
1.83	(0‐7)	respectively.	The	most	common	START	criteria	included	use	of	angiotensin‐
converting	enzyme	inhibitors	(ACEI)	for	hypertension	and	heart	failure	and	statins	and	
aspirin	 for	 secondary	prevention	of	myocardial	 infarction.	Among	STOPP	criteria,	 the	
most	common	ones	were	use	of	digoxin	in	dose	higher	than	0.125	mg/day,	omeprazole	
longer	 than	 8	 weeks	 and	 combination	 of	 two	 ACEI	 in	 therapy.	 Logistic	 regression	
analysis	 determined	 number	 of	 drugs	 during	 hospitalization,	 number	 of	 indications,	
hypertension	 diagnosis	 and	 use	 of	 isosorbide	 mononitrate	 as	 predictors	 of	 START,	
whereas	the	predictor	of	STOPP	criteria	was	total	number	of	drugs.	
A	high	prevalence	of	START/STOPP	criteria	and	predictors	of	 their	appearance	
were	 identified.	By	using	START/STOPP	criteria	 in	practice,	 a	 clinical	pharmacist	 can	
significantly	contribute	to	the	assessment	of	therapy	and	suggesting	the	interventions	
which	can	minimize	adverse	events	related	to	inappropriate	drug	use.	
	
This	 work	 was	 conducted	 as	 a	 part	 of	 the	 project	 No.	 175023	 funded	 by	 the	
Ministry	 of	 	 Education,	 Science	 and	 Technological	 Development,	 Belgrade,	 Republic	 of	
Serbia.	
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Postizanje	kontrole	astme	i	HOBP	su	glavni	ciljevi	terapije	ovih	bolesti	jer	je	kod	
većine	pacijenata	suboptimalna	usled	neadekvatne	inhalacione	tehnike	i	niskog	stepena	
adherence.	 Cilj	 ovog	 istraživanja	 je	 ispitati	 doprinos	pružanja	 koncepta	 farmaceutske	
zdravstvene	zaštite	(FZZ)	edukaciji	pacijenata	sa	astmom	i	HOBP,	s	osvrtom	na	pravilnu	
primenu	inhalacione	terapije,	kao	i	identifikacija	prediktora	nižeg	stepena	adherence	i	
većeg	broja	grešaka	pri	primeni	različitih	tipova	uređaja	za	inhalaciju.	
Ispitivanje	 je	 sprovedeno	 na	 Institutu	 za	 pulmologiju	 Kliničkog	 centra	 Srbije	 u	
periodu	 april‐maj	 2016.	 godine.	 Učestvovali	 su	 pacijenti	 sa	 postavljenom	dijagnozom	
astme	 ili	 HOBP,	 koji	 samostalno	 koriste	 uređaj	 za	 inhalacju.	 Prikupljeni	 su	 podaci	 o	
pacijentima,	tipovima	uređaja,	prethodnim	edukacijama	i	načinu	primene	inhalacionih	
preparata.	Pružena	im	je	FZZ,	koja	je	obuhvatala	usmene	i	pisane	informacije	o	prirodi	
bolesti,	 farmakoterapiji,	 nefarmakološkim	 merama,	 pravilnoj	 tehnici	 inhalacije	 sa	
praktičnom	demonstracijom.	
U	istraživanju	je	učestvovalo	96	pacijenata.	Prosečan	broj	grešaka	pri	korišćenju	
MDI	je	2,51;	Turbuhalera	3,75;Diskusa	3,17;	Handihalera	2,93.	Prediktori	koji	statistički	
značajno	 koreliraju	 sa	 brojem	 grešaka	 pri	 korišćenju	 inhalacionih	 preparata	 su	 npr.	
napad	dispneje,	praktična	demonstracija,	prekidanje	uzimanja	leka,	edukacija	od	strane	
lekara	 i	 farmaceuta,	 itd.	 Nakon	 što	 je	 FZZ	 pružena,	 pacijenti	 su	 se	 izjasnili	 da	 bolje	
vladaju	 tehnikom	 inhalacije,	 koja	 je	 statistički	 značajno	 unapređena	 (r<0,001),	 i	
naglasili	su	značaj	edukacije	i	pisanog	materijala.		
Pacijenti	 sa	 astmom	 i	 HOBP	 ne	 vladaju	 potrebnim	 znanjem	 o	 bolesti	 i	
inhalacionoj	 terapiji.	 Često	 greše	 u	 tehnici	 inhalacije.	 Karakteriše	 ih	 nizak	 stepen	
adherence.	 Farmaceuti	 pružanjem	 FZZ	mogu	 značajno	 doprineti	 poboljšanju	 na	 ovim	
poljima	i	povećati	efikasnost	i	bezbednost	terapije	pacijenata	obolelih	od	astme	i	HOBP.		
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The	main	objectives	of	asthma	and	COPD	treatment	is	achieving	the	control	that	
is	suboptimal	 in	most	patients,	due	to	 inadequate	 inhalation	techniques	and	 low	level	
adherence.	The	aim	of	 this	study	 is	 to	evaluate	a	contribution	 to	pharmaceutical	care	
(PC)	 by	 educating	 patients	 with	 asthma	 and	 COPD	 about	 proper	 application	 of	
inhalation	 therapy,	 identification	 of	 predictors	 of	 lower	 degree	 of	 adherence	 and	 a	
number	of	errors	in	the	application	of	different	types	of	inhaler	device.	
The	 study	 was	 conducted	 at	 the	 Institute	 of	 Pulmonology,	 Clinical	 Center	 of	
Serbia	 in	 the	 period	 from	 April	 to	May	 2016.	 The	 participants	 were	 patients	 with	 a	
diagnosis	of	asthma	or	COPD,	who	 independently	use	 the	 inhalation	device.	Data	was	
collected	on	patients,	 the	 types	 of	 devices	 they	use,	 previous	 training	 and	manner	 of	
applying	 inhaled	 preparations.	 They	 received	 PC,	 which	 included	 oral	 and	 written	
information	 about	 the	 nature	 of	 disease,	 pharmacotherapy,	 non‐pharmacological	
measures,	 proper	 inhalation	 technique	 which	 is	 further	 covered	 by	 a	 practical	
demonstration.	
Predictors	 that	significantly	 correlated	with	 the	number	of	errors	 in	 the	use	of	
inhaled	products	are	attack	of	dyspnea,	practical	demonstrations,	interrupting	the	use	
of	 medication,	 education	 by	 physicians	 and	 pharmacists,	 etc.	 After	 PC	 had	 been	
provided,	patients	declared	that	they	achieved	a	better	inhalation	technique,	which	was	
significantly	 improved	 (p<0.001),	 and	 they	 stressed	 the	 importance	 of	 training	 and	
written	materials		
Patients	 with	 asthma	 and	 COPD	 often	 make	 mistakes	 in	 inhalation	 technique	
because	they	lack	knowledge	about	the	disease	and	inhalation	therapy.	Pharmacists	can	
significantly	increase	the	efficiency	and	safety	of	their	treatment	by	providing	PC.	
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Vitamin	 D	 je	 u	 fokusu	 istrazivanja	 tokom	 poslednjih	 nekoliko	 decenija	 usled	
velikog	 broja	 pozitivnih	 efekata	 koje	 ostvaruje	 u	 humanom	 organizmu.	 Rezultati	
epidemioloških	studija	širom	sveta	ukazuje	na	epidemijske	razmere	hipovitaminoze	D	i	
na	 značaj	 adekvatne	 suplementacije.	 Cilj	 našeg	 istraživanja	 bio	 je	 da	 identifikujemo	
varijable	 koje	 mogu	 da	 utiču	 na	 vrednost	 klirensa	 25‐hidroksi	 vitamina	 D	 u	 zdravoj	
populaciji	i	da	definišemo	populacioni	farmakokinetski	model	klirensa.		
Studijski	 uzorak	 obuhvatao	 je	 86	 studenata	 Fakulteta	 medicinskih	 nauka,	
Univerziteta	u	Kragujevcu	u	Srbiji.	Istraživanje	je	sprovedeno	tokom	prolećnog	perioda	
i	 svaki	 ispitanik	 je	 vodio	 dnevnik	 ishrane	 i	 upisivao	 koliko	 vremena	 je	 provodio	 na	
suncu	 dnevno	 tokom	 perioda	 od	 mesec	 dana.	 Plazmatska	 koncentracija	 25‐
hidroksivitamin	 D	 kod	 ispitanika	 određivana	 je	 pomoću	 metode	 visoko	 efikasne	
tečnehromatografije	sa	UV	detektorom.	Nelinearno	modelovanje	kombinovanh	efekata	
(NONMEM)	 je	 korišćeno	 za	 populacionu	 analizu	 podataka	 (subrutina	 ADVAN	 1,	 ver	
5,level	1.1).		
Od	 dvanaest	 ispitivanih	 faktora	 (demografski,	 biohemijski,	 nutritivne	 i	 životne	
navike)	 u	 finalnom	 populacionom	 farmakokinetičkom	 modelu	 dve	 kovarijante	 su	
pokazale	značajan	uticaj	na	vrednost	klirensa	i	to	su	bile	prosečna	vrednost	vitamina	D	
unetog	putem	hrane	(DD)	i	vrednost	fosfata	u	serumu	(PHO).	Smanjenje	inter‐	i	intra‐
individualne	 varijabilnosti	 od	 baznog	 do	 finalnog	 modela	 je	 iznosila	 10,27	 i	 7,19	%,	
respektivno.	Jednačina	finalnog	modela	je	glasila	CL(L/h)	=	0,0711+	0,738	*	DD	+	0,618	
*	PHO.	Ovo	je	prva	analiza	farmakokinetskog	modela	25‐hidroksi	vitamin	D	kod	zdravih	
odraslih	osoba	u	Evropskom	regionu.	Studije	koje	su	ispitivale	prosečan	unos	vitamina	
D	putem	hrane	u	Evropi	beležile	su	slične	vrednosti	koje	su	ispod	evropskih	preporuka.	
Rezultati	 jasno	 ukazuju	 na	 dve	 varijable	 koje	 treba	 uzeti	 u	 razmatranje	 prilikom	
određivanja	suplementacione	doze	vitamina	D	u	zdravoj	populaciji.		
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Vitamin	D	has	been	in	a	focus	of	research	for	over	several	decades	due	to	large	
numbers	 of	 positive	 effects	 in	 the	 human	 organism.	 Results	 from	 epidemiological	
studies,	 all	 over	 the	 world,	 indicate	 epidemic	 form	 of	 hypovitaminosis	 D	 and	
importance	of	 vitamin	D	 supplementation	 in	adequate	dose.	Our	 research	had	aim	 to	
identify	 the	most	 important	 covariates	 that	 could	 influence	on	clearance	value	of	25‐
hydroxy	vitamin	D	in	healthy	population	and	to	build	up	population	pharmacokinetics	
models	for	clearance.		
Study	sample	included	86	students	from	Faculty	of	Medical	Sciences,	University	
of	Kragujevac,	Serbia.	Research	was	performed	during	spring	and	every	participant	was	
taken	 food	 diary	 and	 sun	 exposure	 report	 during	 one	 month.	 The	 plasma	
concentrations	 of	 25‐hydroxyvitamin	 D	 were	 measured	 by	 using	 isocratic	 high	
performance	liquid	chromatography	system	with	UV	detection.	Non‐linear	mixed‐effect	
modeling	 (NONMEM)	 software	 (subroutine	 ADVAN	 1,ver.	 5,	 level	 1.1)	 was	 used	 for	
population	analysis.	
From	twelve	examined	covariates	(demographic,	biochemical,	nutrition	and	life	
habits)	 at	 final	 form	 of	 population	 pharmacokinetic	 model	 two	 covariates	 showed	
significant	 influence	on	clearance	and	that	were	mean	intake	of	vitamin	D	from	foods	
(DD)	 and	value	of	phosphate	 in	 serum	 (PHO).	Decrease	of	 inter‐	 and	 intra‐individual	
variability	 was	 noted	 from	 the	 base	 model	 to	 the	 final	 model.	 The	 equation	 of	 final	
population	model	was	CL	(L/h)	=	0.0711+	0.738	*	DD	+	0.618	*	PHO.	This	was	the	first	
analysis	 of	 pharmacokinetics	 model	 of	 25‐hydroxy	 vitamin	 D	 in	 healthy	 adults	 in	
European	 region.	 Several	 studies	 that	 measured	 intake	 of	 vitamin	 D	 from	 food	 in	
Europe	 noted	 similar	 value	 which	 was	 under	 European	 recommendation.	 Results	
clearly	pointed	out	 two	 factors	which	 should	be	 considered	at	 vitamin	D	 supplement	
dose	determination	in	healthy	population.	
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Shizofrenija	 je	 težak	 i	 ozbiljan	 mentalni	 poremećaj	 hroničnog	 karaktera.	
Antipsihotici	 su	 lekovi	 izbora	u	 tretmanu	shizofrenije	 i	 veoma	su	efikasni	u	 tretmanu	
akutne	epizode.	Hiperprolaktinemija	je	endokrinološka	neželjena	reakcija	povezana	sa	
primenom	antipsihotika.	Cilj	ovog	rada	je	da	se	ispita	uticaj	antipsihotika	(u	zavisnosti	
od	 primenjenog	 leka)	 na	 nivo	 prolaktina	 i	 vrednosti	 biohemijskih	 parametara	 u	 krvi,	
kao	jedan	od	najznačajnijih	neželjenih	dejstava.	
Istraživanje	je	sprovedeno	u	Klinici	za	psihijatrijske	bolesti	„Dr	Laza	Lazarević”,	
u	 kojoj	 su	 učestvovali	 pacijenati	 kod	 kojih	 su	 dijagnostikovani	 shizofreni	 poremećaji	
(dijagnoze	F20.0‐	F20.9)	i	koji	su	prvi	put	lečeni	nekim	antipsihotikom.	Za	prikupljanje	
podataka	 	 korišćene	 su	 istorije	 bolesti	 i	 vrednosti	 laboratorijskih	 analiza	 krvi	 (nivo	
prolaktina,	 krvna	 slika,	 glukoza,	 urea,	 kreatinin,	 proteini,	 holesterol,	 trigliceridi,	 CRP,	
mokraćna	kiselina,	transaminaze,	γGT,	bilirubin,	sedimentacija).	
U	 istraživanju	 je	 učestvovalo	 ukupno	 52	 pacijenta,	 od	 toga	 26	 osoba	 muškog	
pola,	 prosečne	 starosti	 21,75	 ±	 2,86	 godina.	 Antipsihotike	 prve	 generacije	 primalo	 je	
19,2%	 pacijenata,	 dok	 je	 antipsihotike	 druge	 genaracije	 primalo	 80,8%	 ispitanika.	
Pacijenti	 su	 bili	 podeljeni	 u	 grupe	 u	 zavisnosti	 koji	 su	 lek	 koristili	 (haloperidol,	
risperidon,	olanzapin,	aripiprazol).	U	sve	četiri	grupe	ispitanika	zapaženo	je	povećanje	
vrednosti	prolaktina,	ali	između	grupa	nije	zabeležena	statistički	značajna	razlika.	Kod	
pacijenata	 koji	 su	 primali	 olanzapin	 došlo	 je	 do	 statistički	 značajnog	 povećanja	
vrednosti	glukoze	i	ukupnog	holesterola	u	krvi.	Zapaženo	je	i	povećanje	u	vrednostima	
AST‐a,	 ALT‐a	 i	 γGT‐a,	 kod	 bolesnika	 lečenih	 olanzapinom	 i	 risperidonom,	 a	 kod	 onih	
lečenih	aripiprazolom	samo	u	vrednostima	γGT‐a.		
Kontinuirano	 praćenje	 laboratorijskih	 parametara,	 uključujući	 i	 vrednosti	
prolaktina,	kod	pacijenta	koji	se	leče	antipsihoticima,	su	neophodni	od	samog	početka	
terapije	zbog	pojave	mogućih	neželjenih	dejstava	ovih	lekova	a	u	cilju	korigovanja	doze	
terapije	ili	zamene	drugim	lekom.		
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Schizophrenia	 is	 a	 difficult	 and	 serious	 mental	 disorder	 of	 chronic	 character.	
Antipsychotics	are	medication	choices	 in	 the	treatment	of	schizophrenia	and	are	very	
useful	in	the	treatment	of	acute	episodes.	Hyperprolactinaemia	is	an	endocrinologically	
undesirable	reaction	associated	with	the	use	of	antipsychotics.	The	aim	of	this	paper	is	
to	 investigate	 the	 effect	 of	 antipsychotics	 (depending	 on	 the	 drug)	 on	 the	 level	 of	
prolactins	 and	 the	 value	 of	 biochemical	 analyses	 of	 the	 blood,	 as	 one	 of	 the	 most	
significant	adverse	effects.		
The	 research	 was	 conducted	 at	 the	 „Dr	 Laza	 Lazarevic”	 Clinic	 for	
PsychiatricDisorders,	who	were	diagnosed	with	schizophrenia	(F20.0‐F20.9	diagnosis)	
and	 treated	 for	 first	 time	 by	 some	 antipsychotics.	 Disease	 histories	 and	 laboratory	
analysis	 values	 in	 the	 blood	 (prolactin	 level,	 blood	 cells,	 glucose,	 urea,	 creatinine,	
proteins,	 cholesterol,	 triglycerides,	 CRP,	 uric	 acid,	 transaminases,	 γGT,	 bilirubin,	
sedimentation)	have	been	used	to	collect	data.		
A	total	of	52	patients	were	enrolled	in	the	study,	of	which	26	were	male,	average	
age	 21.75	 ±	 2.86	 years.	 In	 the	 study,	 19.2%	 of	 patients	 received	 first	 generation	
antipsychotics,	while	80.8%	of	patients	received	the	second	generation	antipsychotics.	
Patients	 were	 divided	 into	 groups	 dependently	 on	 drugs	 they	 used	 (haloperidol,	
risperidone,	olanzapine,	aripiprazole).	In	the	value	of	prolactin,	a	statistically	significant	
difference	was	not	observed	among	 the	 groups,	 but	 in	 all	 four	 groups	of	patients,	 an	
increase	in	prolactin	levels	was	observed.	In	patients	receiving	olanzapine	there	was	a	
statistically	 significant	 increase	 in	 blood	 glucose	 and	 total	 cholesterol	 levels.	 An	
increase	 in	 the	 levels	 of	 AST,	 ALT	 and	 γGT	was	 found	 in	 olanzapine	 and	 risperidone	
treated	groups,	and	 in	aripiprazole	 treted	group	 it	was	observed	 in	 the	values	of	γGT	
only.		
Continuous	 monitoring	 of	 laboratory	 parameters	 and	 prolactin	 values	 in	 an	
antipsychotic	 patient	 is	 necessary	 from	 the	 very	 beginning	 due	 to	 possible	 adverse	
effects	 of	 these	drugs	 in	 order	 to	 correct	 their	 dose	or	 to	 replace	 them	with	 another	
drug.		
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Apolipoprotein	 E	 (ApoE)	 je	 glavni	 sastojak	 lipoproteina	 plazme.	 Pored	 velikog	
broja	 bioloških	 funkcija	 najznačajniji	 je	 uticaj	 na	 lipidni	 status	 i	 uloga	 u	 patogenezi	 i	
progresiji	različitih	bolesti	bubrega	i	udruženih	aterosklerotskih	komplikacija.	Cilj	ovog	
rada	je	da	se	analizira	uticaj	tipa	dijalize	na	nivo	ApoE,	kao	i	korelacija	ApoE	sa	lipidnim	
i	 lipoproteinskim	 statusom	 kod	 pacijenata	 sa	 krajnjim	 stadijumom	 bolesti	 bubrega	
(KSBB).			
U	 uzorcima	 seruma	 224	 KSBB	 pacijenata	 (114	 na	 hemodijalizi	 (HD)	 i	 110	 na	
kontinuiranoj	ambulantnoj	peritonealnoj	dijalizi	(CAPD))	određene	su	vrednosti	ApoE,	
apolipoproteina	 AI,	 apolipoproteina	 AII,	 apolipoproteina	 B	 i	 lipoproteina(a)	 (Lp(a))	
metodom	 imunonefelometrije	 i	 vrednosti	 ukupnog	 holesterola	 (TC),	 triglicerida,	
holesterola	 lipoproteina	 male	 gustine	 (LDL‐C)	 i	 lipoproteina	 velike	 gustine	 (HDL‐C)	
metodom	spektrofotometrije.			
Neparametarskim	Friedman‐ovim	testom	dvostruke	analize	varijanse	potvrđena	
je	 značajna	 razlika	 u	 vrednostima	 analiziranih	 parametara	 u	 odnosu	 na	 tip	 dijalize	
(p<0,0001,	CI	95%).	U	 ispitivanim	uzorcima	HD	pacijenata	dobijene	su	niže	vrednosti	
ApoE,	 apolipoproteina	 AI,	 apolipoproteina	 AII	 i	 TC	 u	 odnosu	 na	 iste	 parametre	 kod	
CAPD	 pacijenata	 (p<0,05).	 Dobijena	 je	 značajna	 pozitivna	 korelacija	 između	 ApoE	 i	
apolipoproteina	AI	u	obe	ispitivane	grupe	(za	HD	r=0,311	i	za	CAPD	r=0,283,	p<0,05).	
Literaturni	podaci	potvrđuju	da	se	dislipidemija	učestalije	 javlja	kod	CAPD	pacijenata.	
Međutim,	 značajno	 niže	 vrednosti	 ApoE,	 apolipoproteina	AI,	 apolipoproteina	AII	 i	 TC	
kod	HD	pacijenata	u	ovoj	studiji	ukazuju	da	tip	dijalize	u	izvesnoj	meri	utiče	na	lipidni	i	
lipoproteinski	 status	 kod	 KSBB	 pacijenata.	 Pozitivna	 korelacija	 ApoE	 sa	
apolipoproteinom	 AI	 ukazuje	 na	 značajan	 efekat	 ovog	 transportnog	 glikoproteina	 u	
regulisanju	dislipidemije	kod	KSBB	pacijenata,	nezavisno	od	tipa	dijalize.	
Mada	 je	 potvrđen	 efekat	 polimorfizma	 ApoE	 na	 patogenezu	 dislipidemija,	
određivanje	 ukupnog	 ApoE	 može	 da	 pomogne	 u	 proceni	 celokupnog	 lipidnog	 i	
lipoproteinskog	 statusa	 kod	 KSBB	 pacijenata.	 Takođe	 je	 važno	 da	 se	 u	 analizi	
optimalnih	 vrednosti	 lipoproteina	 uzme	 u	 obzir	 i	 značajan	 efekat	 tipa	 dijalize.		
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Apolipoprotein	 E	 (ApoE)	 is	 the	 main	 component	 of	 plasma	 lipoproteins.	 In	
addition	to	a	 large	number	of	biological	 functions,	 the	most	significant	 is	 influence	 to	
the	lipid	status	and	role	in	pathogenesis	and	progression	of	various	kidney	diseases	and	
associated	atherosclerotic	complications.	The	aim	of	this	paper	is	to	analyze	the	impact	
of	the	type	of	dialysis	on	the	level	of	ApoE,	as	well	as	the	correlation	of	ApoE	with	lipid	
and	lipoprotein	status	in	patients	with	end	stage	renal	disease	(ESRD).	
In	the	serum	samples	of	224	ESRD	patients	(114	on	hemodialysis	(HD)	and	110	
on	 continuous	 ambulatory	 peritoneal	 dialysis(CAPD)),	 the	 values	 of	 ApoE,	
apolipoprotein	 AI,	 apolipoprotein	 AII,	 apolipoprotein	 B	 and	 lipoprotein	 (a)	 (Lp	 (a))	
were	determined	by	immunonephelometry	and	total	cholesterol	(TC),	triglyceride,	low	
density	 lipoprotein	 (LDL‐C)	 and	 high	 density	 lipoprotein	 (HDL‐C)	 cholesterol	 by	
spectrophotometry.	
Difference	 in	 the	 values	 of	 the	 analyzed	 parameters	 according	 to	 the	 type	 of	
dialysis	 was	 confirmed	 with	 non‐parametric	 test	 Friedman's	 two‐way	 analysis	 of	
variance	by	ranks	(p	<0.0001,	CI	95%).	We	found	lower	values	of	ApoE,	apolipoprotein	
AI,	apolipoprotein	AII	and	TC	in	HD	patients	in	relation	to	the	same	parameters	in	CAPD	
patients	(p	<0.05).	A	significant	positive	correlation	between	ApoE	and	apolipoprotein	
AI	 was	 obtained	 in	 both	 the	 tested	 groups	 (for	 HD	 r=0.311	 and	 for	 CAPD	 r=0.283,	
p<0.05).	 Literature	 data	 confirm	 that	 dyslipidemia	 occurs	 more	 frequently	 in	 CAPD	
patients.	However,	significantly	lower	values	of	ApoE,	apolipoprotein	AI,	apolipoprotein	
AII,	 and	TC	 in	HD	patients	 in	 this	 study	 indicate	 that	 the	 type	of	dialysis	 affects,	 to	 a	
certain	 extent,	 lipid	 and	 lipoprotein	 status	 in	 ESRD	 patients.	 Positive	 correlation	 of	
ApoE	with	apolipoprotein	AI	indicates	a	significant	effect	of	this	transport	glycoprotein	
in	the	regulation	of	dyslipidemia	in	ESRD	patients	regardless	of	the	type	of	dialysis.	
Although	the	effect	of	ApoE	polymorphism	on	the	pathogenesis	of	dyslipidemia	
has	been	confirmed,	 the	determination	of	 total	ApoE	can	help	assess	 the	overall	 lipid	
and	lipoprotein	status	of	ESRD	patients.	It	is	also	important	to	consider	the	remarkably	
effect	 of	 the	 type	 of	 dialysis	 in	 the	 analysis	 of	 optimal	 lipoprotein	 values.	
	
 
 
 
 
537 
Arh.farm 2018;68: 537-538 MB-P2 
 
 
DA	LI	JE	KOD	PACIJENATA	SA	KOLOREKTALNIM	KARCINOMOM	
KOMPROMITOVANA	SINTEZA	VITAMINA	D?	
 
Sandra	Vladimirov1,	Tamara	Gojković1,	Vesna	Spasojević‐Kalimanovska1,	
Aleksandra	Zeljković1,	Nataša	Bogavac‐Stanojević1,	Dejan	Zeljković2,	
Željka	Stjepanović3	
 
1	Katedra	za	medicinsku	biohemiju,	Univerzitet	u	Beogradu	‐	Farmaceutski	
fakultet,	2Klinika	za	opštu	hirurgiju,	Vojnomedicinska	akademija,	Beograd,	
3Opšta	bolnica	Medigroup,	Beograd	(Srbija)	
 
 
Kolorektalni	 karcinom	 je	 treći	 kancer	po	 zastupljenosti	 i	 četvrti	 najčešći	 uzrok	
mortaliteta.	 Verovatnoća	 oboljevanja	 od	 kolorektalnog	 karcinoma	 iznosi	 oko	 4‐5%	 u	
opštoj	 populaciji,	 a	 rizik	 za	 nastanak	 ove	 bolesti	 je	 povezan	 sa	 individualnim	
karakteristikama	 poput	 godina	 starosti,	 prisustva	 hroničnih	 bolesti	 i	 stila	 života.	
Deficijencija	 vitamina	 D	 se	 smatra	 jednim	 od	 faktora	 rizika	 za	 razvoj	 kolorektalnog	
karcinoma.	Cilj	 studije	 je	bio	da	 se	 ispitaju	povezanot	 statusa	vitamina	D	 sa	pojavom	
kolorektalnog	karcinoma	i	postojanje	eventualne	uzročne	veze	sa	hepatičnom	sintezom	
prekursora	vitamina	D,	7‐dehidroholesterola. 
U	studiji	 je	učestvovalo	99	pacijenata	koji	boluju	od	kolorektalnog	karcinoma	 i	
99	zdravih	ispitanika.	U	grupi	pacijenata	su	bili	zastupljeni	svi	TNM	stadijumi	i	gradusi	
bolesti.	 7‐dehidroholesterol	 i	 25‐hidroksivitamin	 D3	 su	 određivani	 LC‐MS/MS	
metodom. 
Studija	 je	pokazala	da	pacijenti	 imaju	 statistički	 značajno	niže	koncentracije	7‐
dehidroholesterola	 i	25‐hidroksivitamina	D3	u	odnosu	na	kontrolnu	grupu	(P<0,001	i	
P=0,006,	 redom).	 Nije	 uočena	 statistički	 značajna	 razlika	 u	 odnosu	 na	 različite	
stadijume	i	graduse	karcinoma. 
Snižena	 endogena	 sinteza	 7‐dehidroholesterola	 može	 doprineti	 deficijenciji	
vitamina	 D	 kod	 pacijenata	 sa	 kolorektalnim	 karcinomom.	 Ovaj	 zaključak	 je	 potrebno	
potvrditi	daljim	studijama.	
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Colorectal	 cancer	 (CRC)	 is	 the	 third	most	 common	cancer	 and	 the	 fourth	most	
common	 cause	 of	 cancer‐related	 mortality.	 The	 probability	 of	 developing	 colorectal	
cancer	is	about	4‐5%	and	the	risk	is	associated	with	personal	features	or	habits	such	as	
age,	chronic	disease	history	and	lifestyle.	Vitamin	D	deficiency	is	considered	to	be	one	
of	 the	 factors	 often	 associated	 with	 colorectal	 cancer	 risk.	 We	 hypothezed	 that	
unfavorable	 vitamin	 D	 status	 is	 associated	 with	 colorectal	 cancer	 and	 that	 it	 can	 be	
attributed	 to	 decreased	 hepatic	 production	 of	 vitamin	 D	 precursor	 7‐
dehydrocholesterol. 
Our	 study	 included	 99	 patients	 suffering	 from	 colorectal	 carcinoma	 and																										
99	healthy	subjects.	Patients	group	was	heterogenous	in	terms	of	CRC	gradus	and	TNM	
stage.	7‐dehydrocholesterol	and	25‐hydroxyvitamin	D3	were	determined	by	LC‐MS/MS	
method. 
We	 found	 that	 patients	 have	 significantly	 lower	 7‐dehydrocholesterol	 and																				
25‐hydroxyvitamin	 D	 concentrations	 compared	 to	 healthy	 controls	 (P<0.001	 and	
P=0.006,	 respectively).	 There	 was	 no	 significant	 difference	 between	 different	 cancer	
grades	and	TNM	stages. 
Decreased	endogenous	production	of	7‐dehydrocholesterol	 could	 contribute	 to	
vitamin	 D	 deficiency	 in	 colorectal	 cancer	 patients.	 Nevertheless,	 further	 studies	 are	
needed	to	confirm	this	finding.	
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Kolorektalni	karcinom	(CRC)	je	maligna	bolest	sa	visokom	učestalošću,	naročito	
kod	 starijih	muškaraca.	 E‐kaderin	 je	 transmembranski	 glikoprotein	 koji	 se	 nalazi	 na	
bazolateralnoj	membrani	 epitelijalnih	 ćelija	 i	učestvuje	u	međućelijskom	povezivanju.	
Gubitak	 njegove	 funkcije	 doprinosi	 povećanoj	 invazivnosti	 kancera	 i	 metastazama.	
Oksidativni	stres	takođe	može	da	dovede	do	smanjenog	povezivanja	ćelija	delujući	na	
vezu	E‐kaderina	i	ćelijskih	proteina.	Cilj	ovog	rada	je	bio	da	se	ispita	nivo	E‐kaderina	i	
oksidativno‐stresnog	statusa	i	njihov	značaj	kod	pacijenata	sa	CRC.	
Ispitivanjem	 je	 obuhvaćeno	 105	 pacijenata	 sa	 CRC	 i	 109	 zdravih	 ispitanika.	 E‐
kaderin	 je	 određen	 ELISA	 (engl.	 enzyme	 linked	 immunosorbent	 assay)	 testom.	
Parametri	 oksidativno‐stresnog	 statusa:	 prooksidativno‐antioksidativni	 balans	 (PAB),	
totalni	 antioksidantni	 status	 (TAS),	 totalni	 oksidantni	 status	 (TOS)	 i	 paraoksonaza	 1	
(PON1)	su	određeni	spektrofotometrijskim	metodama.	
Koncentracije	E‐kaderina	 (P˂0,0001)	 i	PAB‐a	 (P˂0,0001)	 su	bile	 značajno	više,	
dok	 su	 koncentracija	 TOS‐a	 (P˂0,0001)	 i	 aktivnost	 PON1	 (P˂0,05)	 bile	 značajno	 niže	
kod	pacijenata	sa	CRC	u	odnosu	na	zdrave	 ispitanike.	Koncentracija	TAS‐a	 je	bila	niža	
kod	 pacijenata,	 ali	 razlika	 nije	 dostigla	 statističku	 značajnost.	 U	 grupi	 pacijenata,	
utvrđena	 je	 značajna	 pozitivna	 korelacija	 između	 E‐kaderina	 i	 PAB‐a	 (P˂0,05).	 E‐
kaderin	i	PAB	poseduju	značajan	potencijal	za	razlikovanje	pacijenata	sa	CRC	i	zdravih	
osoba	(P˂0,001).		
Pacijenti	sa	CRC	se	karakterišu	povišenim	vrednostima	E‐kaderina	i	disbalansom	
između	 oksidanasa	 i	 antioksidanasa	 u	 korist	 prooksidanasa	 i	 ovi	 parametri	 imaju	
značajan	potencijal	za	razlikovanje	pacijenata	i	zdravih	osoba.	
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Colorectal	 Carcinoma	 (CRC)	 is	 a	 malignant	 disease	 with	 a	 high	 frequency,	
especially	 in	 older	males.	 E‐cadherin	 is	 a	 transmembrane	 glycoprotein	 found	 on	 the	
basolateral	 membrane	 of	 epithelial	 cells	 and	 participates	 in	 the	 intercellular	
connections.	The	loss	of	its	function	contributes	to	increased	invasiveness	of	cancer	and	
metastases.	 Oxidative	 stress	 can	 also	 lead	 to	 reduced	 cell‐cell	 interconnection	 by	
affecting	the	signaling	between	E‐cadherin	and	cellular	proteins.	The	aim	of	our	study	
was	to	examine	the	level	of	E‐cadherin	and	oxidative‐stress	status	and	their	significance	
in	patients	with	CRC. 
The	study	included	105	patients	with	CRC	and	109	healthy	subjects.	E‐cadherin	
was	 determined	 by	 the	 ELISA	 (enzyme	 linked	 immunosorbent)	 assay.	 The	 oxidative‐
stress	 status	 parameters:	 prooxidant‐antioxidant	 balance	 (PAB),	 total	 antioxidant	
status	(TAS),	total	oxidant	status	(TOS)	and	paraoxonase	1	(PON1)	were	determined	by	
spectrophotometric	methods. 
The	 concentrations	 of	 E‐cadherin	 (P˂0.0001)	 and	 PAB	 (P˂0.0001)	 were	
significantly	 higher,	 while	 the	 concentration	 of	 TOS	 (P˂0.0001)	 and	 PON1	 activity	
(P˂0.05)	were	 signiϐicantly	 lower	 in	patients	with	CRC	compared	 to	healthy	 subjects.	
TAS	 concentration	 was	 lower	 in	 patients	 but	 the	 difference	 did	 not	 reach	 statistical	
significance.	 In	 the	patient	 group,	 significant	 positive	 correlation	between	E‐cadherin	
and	 PAB	 was	 found	 (P˂0.05).	 E‐cadherin	 and	 PAB	 had	 significant	 potential	 for	
discrimination	patients	with	CRC	from	healthy	individuals	(P˂0.001). 
Patients	with	CRC	were	characterized	by	increased	concentration	of	E‐cadherin	
and	 imbalance	 between	 oxidants	 and	 antioxidants	 in	 favor	 of	 prooxidants	 and	 these	
parameters	had	significant	potential	for	discrimination	patients	and	healthy	subjects.	
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Iako	 su	 prekomerna	 telesna	 masa	 i	 gojaznost	 faktori	 rizika	 za	 razvoj	
kardiovaskularnih	 bolesti	 (KVB),	 ove	 grupe	 nisu	 homogene.	 Cilj	 rada	 je	 bio	 procena	
karakteristika	 lipoproteina	 niske	 gustine	 (LDL)	 kod	 metabolički	 zdravih	 (MZ)	 i	
nezdravih	(MNZ)	ispitanika. 
Učesnici	su	regrutovani	na	Odeljenju	za	ishranu	i	prevenciju	dijabetesa	tipa	2	u	
sklopu	 Klinike	 za	 endokrinologiju,	 dijabetes	 i	 bolesti	 metabolizma.	 MZ	 fenotip	 je	
definisan	 kao	 odsustvo	 faktora	 rizika:	 povećana	 koncentracija	 triglicerida,	 niska	
koncentracija	HDL‐holesterola,	povećan	krvni	pritisaki	povećana	koncentracija	glukoze.	
LDL	subfrakcije	su	razdvojene	vertikalnom	gradijent	gel	elektroforezom. 
Kod	ispitanika	sa	prekomernom	telesnom	masom,	udeo	malih,	gustih	LDL	čestica	
je	bio	značajno	viši	kod	MNZ	(N=38)	nego	kod	MZ	osoba	(N=18)	(MZ:	33,7±11,9%	vs.	
MNZ:47,1±14,2%,	 p=0,017).	 Kod	 gojaznih,	 dominantni	 LDL	 dijametar	 je	 bio	 značajno	
manji	 kod	MNZ	 (N=43)	 (medijana:	 27,10	 nm;	 interkvartilni	 raspon:	 25,49‐27,85	 nm)	
nego	 kod	MZ	 osoba	 (N=16)	 (medijana:	 27,91	 nm;	 interkvartilni	 raspon:	 27,05‐28,30	
nm;	p=0,019).	 
Karakterizacija	 metaboličkog	 fenotipa	 i	 analiza	 LDL	 subfrakcija	 može	 biti	 od	
značaja	 kod	 osoba	 sa	 prekomernom	 telesnom	masom	 i	 kod	 gojaznih	 radi	 adekvatne	
procene	rizika	od	KVB.	
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Although	overweight	and	obesity	are	cardiovascular	diseases’	(CVD)	risk	factors,	
these	 groups	 are	 not	 homogeneous.	 This	 study	 aim	 was	 to	 evaluate	 low	 density	
lipoproteins	(LDL)	characteristics	in	metabolically	healthy	(MH)	and	unhealthy	(MUH)	
participants. 
Participants	 were	 recruited	 at	 the	 Clinic	 for	 Endocrinology,	 Diabetes	 and	
Metabolic	 Diseases,	 Clinical	 Center	 of	 Serbia,	 at	 the	 Department	 for	 Nutrition	 and	
diabetes	 type	 2	 prevention.	 MH	 was	 defined	 as	 an	 absence	 of	 risk	 factors:	 elevated	
triglycerides,	 reduced	HDL‐cholesterol,	 elevated	 blood	 pressure,	 and	 elevated	 fasting	
glucose.	LDL	subfractions	were	separated	using	vertical	gradient	gel	electrophoresis. 
In	overweight	group,	 the	 relative	proportion	of	 small,	 dense	LDL	particles	was	
significantly	higher	 in	MUH	(N=38)	 than	 in	MH	subjects	 (N=18)	 (MH:	33.7±11.9%	vs.	
MUH:	47.1±14.2%,	p=0.017).	In	obese	group,	dominant	LDL	diameter	was	significantly	
lower	in	MUH	(N=43)	(median:	27.10	nm;	interquartile	range:	25.49‐27.85	nm)	than	in	
MH	subjects	(N=16)	(median:	27.91	nm;	interquartile	range:	27.05‐28.30	nm;	p=0.019). 
Metabolic	phenotype	characterization	and	LDL	subfractions	analysis	could	be	of	
importance	in	adequate	assessing	CVD	risk	in	overweight	and	obese	persons.	
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Primarni	uzrok	smrti	kod	djece	sa	hroničnom	bubrežnom	bolešću	(HBB)	danas	
su	 kardiovaskularne	 bolesti	 i	 infekcije	 prije	 nego	 sama	 renalna	 insuficijencija,	 a	
dislipidemija	 i	 oksidativni	 stres	 se	 navode	 kao	 značajni	 faktori	 rizika	 za	 razvoj	
kardiovaskularnih	komplikacija.	Cilj	 ove	studije	 je	bila	procjena	 lipidnih	parametara	 i	
parametara	oksidativnog	stresa	kroz	izračunavanje	odgovarajućih	skorova	kod	djece	sa	
hroničnom	bubrežnom	bolešću	i	kod	zdrave	djece. 
U	studiju	je	uključeno	20	pedijatrijskih	pacijenata	(10	u	predijaliznom	stadijumu	
bubrežne	bolesti	i	10	na	dijalizi),	kao	i	50	zdrave	djece.	Određeni	su	osnovni	parametri	
lipidnog	profila	(ukupni	holesterol,	trigliceridi	i	holesterol	u	lipoproteinskim	česticama	
male	 (LDL‐C)	 i	 velike	 gustine	 (HDL‐C)),	 prooksidativni	 (superoksidni	 anjon,	
malondialdehid	 i	 uznapredovali	 produkti	 oksidacije	 proteina)		 i	 parametri	
antioksidativne	 zaštite	 (diazoksonazna	 aktivnost,	 paraoksonazna	 aktivnost,	
sulfihidrilne	grupe	i	superoksid	dismutaza),	te	su	na	osnovu	odgovarajućih	vrijednosti	
z‐skorova	izračunati	skor	dislipidemije	i	oksidativni	skor. 
Djeca	sa	HBB	su	imala	značajno	više	vrijednosti	skora	dislipidemije	(p=0,001)	 i	
oksidativnog	 skora	 u	 odnosu	 na	 zdravu	 djecu	 (p<0,001),	 pri	 čemu	 su	 vrijednosti	
prooksidativnog	 skora	 bile	 značajno	 više	 (p<0,001),	 a	 vrijednosti	 antioksidativnog	
skora	statistički	značajno	niže	(p<0,001)	kod	pacijenata	u	odnosu	na	zdrave	ispitanike.	
Uočena	 je	 i	 značajna	 pozitivna	 korelacija	 između	 skora	 dislipidemije	 i	 oksidativnog	
skora	u	grupi	ispitanika	sa	HBB	(ρ=0,669,	p=0,001). 
Kod	 djece	 sa	 HBB	 dolazi	 do	 skretanja	 lipidnog	 profila	 ka	 proaterogenom,	 a	
dislipidemija	 je	 praćena	 prooksidativnim	 promjenama,	 što	 ih	 svrstava	 u	 kategoriju	
pacijenata	sa	visokim	rizikom	zarazvoj	kardiovaskularnih	oboljenja.	Dobro	 je	poznato	
da	 slobodni	 radikali	 dovode	do	oksidacije	LDL	 čestica,	 čime	 značajno	utiču	na	 lipidni	
profil,	a	pojedini	lipidni	parametri	imaju	prooksidativni	karakter.	U	prilog	tome	govori	i	
jaka	pozitivna	korelacija	između	skora	dislipidemije	i	oksidativnog	skora	zabilježena	u	
ovoj	studiji.	
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The	 primary	 death	 cause	 in	 children	with	 chronic	 kidney	 disease	 (CKD)	 today	
are	cardiovascular	diseases	and	infections,	rather	than	renal	failure,	while	dyslipidemia	
and	 oxidative	 stress	 are	 identified	 as	 significant	 risk	 factors	 for	 cardiovascular	
complications	 development.	 The	 aim	 of	 this	 study	 was	 to	 evaluate	 the	 lipid	 and	
oxidative	 stress	 parameters	 through	 appropriate	 scores	 calculation	 in	 healthy	 and	
children	with	CKD. 
The	study	included	20	pediatric	patients	(10	in	pre‐dialysis	stage	of	CKD	and	10	
on	dialysis)	 and	50	healthy	 children.	Basic	 lipid	profile	parameters	 (total	 cholesterol,	
triglycerides	 and	 cholesterol	 in	 low	 and	 high	 density	 lipoproteins),	 prooxidative	
(superoxide	 anion,	 malondialdehyde	 and	 advanced	 protein	 oxidation	 products)	 and	
antioxidant	protection	parameters	(diazoxone	activity,	paraoxonase	activity,	sulfhydryl	
groups	and	superoxide	dismutase)	were	determined,	while	score	of	dyslipidemia	and	
oxidative	score	were	calculated	on	the	basis	of	the	corresponding	z‐score	values. 
Children	with	CKD	had	significantly	higher	score	of	dyslipidemia	(p	=	0.001)	and	
oxidative	 score	 compared	 to	 healthy	 children	 (p<0.001),	 whereby	 the	 prooxidative	
score	 values	 were	 significantly	 higher	 (p<0.001)	 and	 antioxidant	 score	 values	 were	
statistically	lower	(p	<0.001)	in	patients	compared	to	healthy	subjects.	There	was	also	a	
significant	 positive	 correlation	 between	 the	 score	 of	 dyslipidemia	 and	 the	 oxidative	
score	in	the	patients	group	(ρ	=	0.669,	p	=	0.001). 
In	children	with	CKD,	there	is	lipid	profile	switch	towards	the	proaterogenic	one,	
and	dyslipidemia	is	followed	by	prooxidative	changes,	placing	them	in	the	category	of	
patients	with	a	high	 risk	 for	developing	 cardiovascular	disease.	 It	 is	well	 known	 that	
free	radicals	lead	to	the	LDL	particles	oxidation,	significantly	affecting	the	lipid	profile,	
while	 some	 lipid	 parameters	 have	 a	 prooxidative	 character.	 This	 is	 supported	 by	 a	
strong	positive	correlation	between	the	score	of	dyslipidemia	and	the	oxidative	score	
recorded	in	this	study.		
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S	 obzirom	 na	 ulogu	 dislipidemije	 i	 oksidativnog	 stresa	 u	 razvoju	
kardiovaskularne	 bolesti	 (KVB)	 kao	 komorbiditeta	 hroničih	 bubrežnih	 bolesti	 (HBB),	
cilj	ovog	 istraživanja	 je	bio	da	se	 ispitaju	 razlike	u	parametrima	oksidativnog	stresa	 i	
lipidnog	statusa	između	dece	sa	HBB	i	dece	sa	transplantiranim	bubregom,	kao	i	da	se	
ispita	povezanost	lipidnog	i	oksidativnog	statusa	u	obe	grupe. 
U	 istraživanju	 je	 učestvovalo	 20	 dece	 sa	 HBB	 i	 21	 dete	 sa	 transplantiranim	
bubregom	koji	su	lečeni	na	Univerzitetskoj	dečjoj	klinici	Tiršova.	Određeni	su	osnovni	
parametri	 lipidnog	statusa,	kao	 i	apolipoproteini	A	 i	B	 (apoA	 i	apoB)	 i	 lipoprotein	 (a)	
(Lp(a)).	U	okviru	procene	redoks	statusa	određeni	su	aktivnost	paraoksonaze	1	(PON1)	
i	superoksid	dizmutaze	(SOD),	koncentracija	sulfhidrilnih	grupa	(SH),	malondialdehida	
(MDA),	superoksid	anjon	radikala	(O2.‐)	i	uznapredovalih	produkta	oksidacije	proteina	
(AOPP).	Iz	datih	parametara	izračunati	su	oksidativni	skor	i	skor	dislipidemije.	 
Od	 svih	 parametara,	 samo	 Lp(a)	 pokazuje	 značajne	 razlike	 između	 grupa	
(p=0,012)	 sa	 višim	 vrednostima	 kod	 transplantiranih	 pacijenata.	 Kod	 pacijenata	 sa	
HBB,	 apoA	 pozitivno	 korelira	 sa	 koncentracijom	 SH	 grupa	 (p=0,029),	 a	 negativno	 sa	
aktivnošću	 SOD	 (p=0,007)	 i	 koncentracijom	MDA	 (p=0,025).	 HDL‐holesterol	 korelira	
negativno	 (p=0,012),	 a	 trigliceridi	 pozitivno	 sa	 MDA	 (p<0,001)	 u	 HBB,	 kao	 i	 nakon	
transplantacije	(p=0,023).	Oksidativni	 i	skor	dislipidemije	pozitivno	koreliraju	u	grupi	
HBB	(p=0,002).	Kod	pacijenata	nakon	transplantacije	apoA	i	HDL‐holesterol		negativno	
koreliraju	 sa	 koncentracijom	 SH	 grupa	 (p=0,003	 i	 p=0,007),	 a	 apoB	 i	 LDL‐holesterol	
pozitivno	sa	O2.‐	(p=0,002	i	p=0,004).	 
Iako	 transplantacija	 rešava	 osnovni	 problem	 uremije,	 kod	 ovih	 pacijenata	 ne	
dolazi	 do	 značajne	 promene	 lipidnog	 profila,	 niti	 oksidativnog	 statusa	 u	 odnosu	 na	
pacijente	 sa	 HBB,	 što	 ih	 svrstava	 u	 grupu	 povišenog	 rizika	 za	 razvoj	 KVB	 u	 odrasloj	
dobi.		
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Dyslipidemia	and	oxidative	stress	have	a	role	 in	development	of	cardiovascular	
disease	 (CVD)–	 a	main	 comorbidity	 of	 chronic	 kidney	 disease	 (CKD).	 The	 aim	of	 this	
study	 was	 to	 explore	 the	 differences	 and	 associations	 between	 oxidative	 stress	 and	
lipid	status	parameters	 in	pediatric	patients	with	CKD	and	 in	 those	 that	had	a	kidney	
transplant. 
The	 study	 included	 20	 patients	 with	 CKD	 and	 21	 patients	 with	 a	 kidney	
transplant,	who	were	 treated	 at	 the	University	 clinic	 „Tiršova”.	 Standard	 lipid	profile	
biomarkers	were	determined,	as	well	as	apolipoprotein	A	and	B	(apoA	and	apoB)	and	
lipoprotein	 (a)	 (Lp(a))	 concentrations.	 For	 oxidative	 status	 assessment,	 activity	 of	
paraoxonase	 1	 (PON1)	 and	 superoxide	 dismutase	 (SOD),	 concentration	 of	 sulfhydryl	
groups	 (SH),	 malondialdehyde	 (MDA),	 superoxide	 anion	 radical	 (O2.‐)	 and	 advanced	
oxidation	 protein	 products	 (AOPP)	 were	 determined.	 Oxidative	 and	 dyslipidemia	
scores	were	calculated	from	the	mentioned	markers. 
Only	Lp(a)	showed	significant	difference	between	the	groups,	with	higher	values	
(p=0.012)	in	the	kidney	transplant	group.	In	the	CKD	group,	apoA	correlated	positively	
with	 the	 concentration	 of	 SH	 groups	 (p=0.029),	 and	 negatively	 with	 SOD	 activity	
(p=0.007)	 and	 MDA	 (p=0.025).	 HDL‐cholesterol	 had	 a	 negative	 (p=0.012)	 and	
triglycerides	 a	 positive	 correlation	 with	 MDA	 (p<0.001)	 in	 CKD,	 as	 well	 as	 in	 the	
transplant	group	(p=0.023).	Oxidative	and	dyslipidemia	scores	correlated	positively	in	
CKD	 group	 (p=0.002).	 In	 the	 transplant	 group,	 apoA	 and	 HDL‐cholesterol	 had	 a	
negative	 correlation	 with	 SH	 groups	 (p=0.003	 and	 p=0.007),	 while	 apoB	 and	 LDL‐
cholesterol	correlated	positively	with	O2.‐	(p=0.002	and	p=0.004). 
Although	kidney	transplantation	does	correct	uremia	 in	 these	patients,	 there	 is	
no	significant	amelioration	of	lipid	profile,	nor	that	of	oxidative	status	compared	to	CKD	
group,	indicating	that	renal	transplant	recipients	remain	with	an	increased	risk	for	the	
development	of	CVD	in	adulthood.		
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Gojaznost	 i	 hipotireoidizam	 predstavljaju	 dva	 međusobno	 povezana	 klinička	
stanja.	Hipotireoidizam	može	dovesti	do	usporavanja	metabolizma,	povećanja	 indeksa	
telesne	mase	 (ITM)	 i	 prevalence	 gojaznosti,	 te	 nepravilnosti	 srčanog	 rada.	 Gojaznost	
dovodi	do	poremećaja	koncentracije	 lipida	u	krvi,	dislipidemije,	koja	uz	ostale	 faktore	
metaboličkog	 sindroma	 predstavlja	 jedan	 od	 glavnih	 faktora	 rizika	 za	 nastanak	
kardiovaskularnih	oboljenja.	Cilj	ovog	istraživanja	bio	je,	određivanjem	lipidnog	statusa	
i	 dislipidemijskog	 skora,	 proceniti	 stepen	 rizika	 za	 nastanak	 kardiovaskularnih	
oboljenja	kod	gojaznih	osoba	sa	hipotireoidizmom.	
Studija	 je	 obuhvatila	 165	 ispitanika	 sa	 subkliničkim	 hipotireoidizmom	 i	
kardiovaskularnim	oboljenjima	(113	žena,	52	muškarac;	 starost	60,5±6,98).	 Ispitanici	
su	 podeljeni	 prema	 vrednosti	 ITM	 na	 tri	 grupe:	 ITM1<25,0	 kg/m2,	 ITM2=25,1‐30,0	
kg/m2	i	ITM3≥30,1kg/m2.	Da	bi	se	procenio	efekat	dislipidemije	izračunat	je	zbirni	skor	
rizika	koji	potiče	od	parametara	lipidnog	statusa.	Rezultati	ispitivanja	su	predstavljeni	
lipidnim	skorom	rizika,	lipidno‐zaštitnim	(HDLz)	i	dislipidemijskim	skorom.	
Uočene	 suviše	 koncentracije	 triglicerida	 i	 značajno	 niže	 koncentracije	 HDL‐
holesterola	 kod	 ITM3	 i	 ITM2	u	 odnosu	na	 ITM1	grupu,	 dok	 je	 razlika	 između	 ITM2	 i	
ITM3	 grupe	 značajna	 u	 koncentraciji	 triglicerida.	 Koncentracije	 ukupnog	 i	 LDL‐
holesterola	nisu	se	značajno	razlikovale	između	ITM	podgrupa.		
HDLz	 je	 niži	 kod	 gojaznih	 pacijenata	 u	 odnosu	 na	 predgojazne	 i	 normalno	
uhranjene	 (p<0,01,	p<0,001),	dok	 	 između	normalno	uhranjenih	 i	 predgojaznih	nema	
razlike.	Lipidni	 skor	 rizika	 jeviši	 kod	gojaznih	pacijenata	u	odnosu	na	grupe	 sa	nižim	
ITM	 (vs.	 ITM2	 p<0,05,	 vs.	 ITM1	 p<0,01).	 Dislipidemija	 skor	 jeviši	 kod	 gojaznih	
ispitanika	 u	 odnosu	 na	 normalno	 uhranjene	 (p˂0,001)i	 predgojazne	 (p˂0,05),	 a	
značajno	višikod	predgojaznih	u	odnosu	na	normalno	uhranjene	(p˂0,05).	Dislipidemija	
i	 lipidni	 skor	 rizika	 su	 viši	 (p˂0,001),	 a	 HDLz	 niži	 kod	 osoba	 sa	 metaboličkim	
sindromom	u	 odnosu	 na	 one	 bez	 (p˂0,001).	 Rezultati	 pokazuju	 da	 dislipidemiju	 kod	
ovakvih	 ispitanika	 nije	 moguće	 proceniti	 samo	 određivanjem	 osnovnih	 parametara	
lipidnog	 statusa	 već	 je	 potrebno	 proceniti	 zbirni	 rizik	 koji	 potiče	 od	 međusobne	
interakcije	tih	parametara.	
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Obesity	 and	 hypothyroidism	 present	 two	 interconnected	 clinical	 conditions.	
Hypothyroidism	could	cause	decreased	metabolism,	increased	body	mass	index	(BMI)	
and	 obesity	 prevalence,	 and	 cardiac	 abnormalities.	 Obesity	 leads	 to	 disorder	 of	 lipid	
concentrations	in	blood,	dyslipidemia,	which,	with	other	metabolic	syndrome	factors,	is	
one	of	the	main	risk	factors	for	cardiovascular	diseases.	
The	 aim	of	 this	 study	was	 to	 determine	 the	 degree	 of	 risk	 for	 development	 of	
cardiovascular	diseases	in	obese	individuals	with	hypothyroidism,	by	determining		lipid	
status	and	dyslipidemia	score.	
Study	included	165	subjects	with	subclinical	hypothyroidism	and	cardiovascular	
diseases	 (113	 females,	 52	males;	 age	60.5±6.98).	 Subjects	were	divided,	 according	 to	
BMI	values,	 in	three	groups	:	BMI1<25.0	kg/m2,	BMI2=25.1‐30.0	kg/m2	and	BMI≥30.1	
kg/m2.	To	evaluate	the	effect	of	dyslipidemia,	a	summarized	risk	score,	derivedfrom	the	
lipid	 status	 parameters,	was	 calculated.	 Results	 of	 the	 study	were	 presented	 by	 lipid	
risk,	lipid‐protective	(HDLz)	and	dyslipidemia	score.	
There	 are	 higher	 triglyceride	 and	 lower	 HDL‐cholesterol	 levels	 in	 BMI3	 and	
BMI2	 compared	 to	BMI1	 group,	while	 the	 difference	 between	BMI2	 and	BMI3	 group	
was	 significant	 onlyin	 triglyceride	 concentration.	 Total	 and	 LDL‐cholesterol	
concentrations	don't	differsignificantly	between	BMI‐subgroups.	
HDLz	islower	in	obese	compared	to	overweight	and	normally	nourished	subjects	
(p<0.01,	p<0.001),	while	between	normally	nourished	and	overweight	subjects	was	no	
difference.	Lipid	risk	score	is	higher	in	obese	subjects	compared	to	groups	with	lower	
BMI	 (vs.	 BMI2	 p<0.05,	 vs.	 BMI1	 p<0.01).	 Dyslipidemia	 score	 is	 higher	 in	 obese	
compared	 to	 normally	 nourished	 (p˂0.001)	 and	 overweight	 subjects	 (p˂0.05),	 and	
higher	in	overweight	compared	to	normally	nourished	(p˂0.05).	Dyslipidemia	and	lipid	
risk	score	are	higher	(p˂0.001),	and	HDLz	 	 lower	 in	people	with	metabolic	syndrome	
compared	to	those	without	(p˂0.001).	
Dyslipidemia	can	not	be	estimated	only	by	determining	the	basic	parameters	of		
lipid	status.	It's		necessary	to	estimate	the	cumulative	risk	arising	from	the	interaction	
between	these	parameters.	
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Kardiovaskularne	 bolesti	 (KVB)	 danas	 predstavljaju	 jedan	 od	 najznačajnijih	
uzroka	 smrtnosti	 u	 svetu.	 U	 osnovi	 kardiovaskularnih	 bolesti	 leži	 ateroskleroza,	
oboljenje	 koje	 nastaje	 sinergističkim	 dejstvom	 većeg	 broja	 faktora	 rizika	 kao	 što	 su	
gojaznost,	 dislipidemija,	 dijabetes,	 sedentaran	 način	 života,	 pušenje	 i	 dr.	 Takođe,	
poznato	 je	 da	 muškarci	 imaju	 veću	 sklonost	 ka	 razvoju	 KVB	 u	 odnosu	 na	 žene.	
Narušavanje	 balansa	 između	 antiinflamatornih	 i	 proinflamatornih	 molekula	 u	
organizmu	 podstiče	 hroničnu	 inflamaciju	 i	 doprinosi	 napredovanju	 ateroskleroze.	
Rezistin	 predstavlja	 potentan	 proinflmatorni	 citokin	 koji	 se	 oslobađa	 iz	
mononuklearnih	 ćelija	 periferne	 krvi,	 makrofaga	 i	 ćelija	 kostne	 srži.	 Njegovi	
proinflmatorni	 efekti	 se	 ostvaruju	 preko	 proteina	 udruženog	 sa	 adenilat	 ciklazom	 1	
(CAP1).	 Brojne	 studije	 su	 ukazale	 na	 značajan	 uticaj	 koji	 rezistin	 ima	 na	 razvoj	 i	
destabilizaciju	aterosklerotskog	plaka.	Cilj	naše	studije	 je	bio	da	se	 ispita	da	 li	postoji	
značajna	razlika	u	nivou	genske	ekspresije	proinflamatornog	citokina	rezistina	i	CAP1	
umononuklearnim	ćelijama	periferne	krvi	između	zdravih	žena	i	muškaraca.		
U	 ovoj	 studiji	 je	 učestvovalo	 50	 zdravih	muškaraca	 (52±9	 godina)	 i	 64	 zdrave	
žene	(50±10	godina).	Nijedan	učesnik	nije	imao	srčana,	renalna	ili	hepatična	oboljenja	
niti	je	primao	farmakološku	terapiju.	
Nivo	 genske	 ekspresije	 rezistina	 i	 CAP1	 je	 određen	 kvantitativnim	 PCR‐om.	
Koncentracije	 biohemijskih	 parametara	 su	 određene	 rutinskim	 laboratorijskim	
metodama.	
Nivo	 genske	 ekspresije	 rezistina	 i	 CAP1	 bili	 su	 značajno	 viši	 kod	muškaraca	 u	
odnosu	 na	 žene	 (P<0,001	 i	 P=0,001,	 redom).	 Uočena	 je	 značajna	 pozitivna	 korelacija	
između	nivoa	genske	 ekspresije	CAP1	 i	 sistolnog	krvnog	pritiska	 (ρ=0,201;	P=0,035),	
kao	 i	nivoa	genske	ekspresije	 rezistina	sa	 indeksom	telesne	mase	(ρ=0,19;	P=0,044)	 i	
koncentracijom	mokraćne	kiseline	(ρ=0,373;	P=0,001).	
Povećani	 nivoi	 genske	 ekspresije	 rezistina	 i	 njegovog	 receptora	 CAP1	 u	
mononuklearnim	 ćelijama	 periferne	 krvi	 muškaraca	 sugerišu	 da	 bi	 ove	 ćelije	 mogle	
ostvariti	 proinflamatorni	 uticaj,	 olakšavajući	 tako	 progresiju	 aterosklerotskog	 plaka	 i	
povećavajući	rizik	za	razvoj	kardiovaskularnih	bolesti	u	muškoj	populaciji.	
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Cardiovascular	diseases	(CVD)	are	one	of	the	most	common	cause	of	mortality	in	
the	world	today.	The	main	pathophysiological	mechanism	in	CVD	is	atherosclerosis,	a	
multi‐factorial	 complex	 disease	 that	 is	 product	 of	 synergistic	 effects	 of	 various	 risk	
factors	such	as	obesity,	dyslipidemia,	diabetes,	smoking,	sedentary	lifestyle	etc.	Also,	it	
is	 well	 known	 that	 men	 are	 more	 prone	 to	 CVD	 than	 women.	 Imbalance	 between	
antiinflammatory	 and	 proinflammatory	molecules	 leads	 to	 chronic	 inflammation	 and	
contributes	to	atherogenesis.	Resistin	is	a	very	potent	proinflammatory	cytokine	which	
is	 in	 humans	 mainly	 produced	 by	 peripheral	 blood	 mononuclear	 cells	 (PBMC),	
macrophages	 and	 bone	 marrow.	 Its	 proinflammatory	 effects	 are	 mainly	 exerted	 via	
adenylyl	cyclase‐associated	protein	1	(CAP1).	Previous	studies	have	shown	significant	
influence	of	resistin	on	atherosclerosis	progression	and	plaque	vulnerability.	The	aim	of	
this	 study	was	 to	 evaluate	 if	 resistin	 and	 CAP1	mRNA	 levels	 in	 PBMCs	 are	 different	
between	healthy	men	and	women.		
This	 study	 included	 50	 healthy	men	 (age:	 52±9	 years)	 and	 64	 healthy	women	
(age:	50±10	years).	All	were	free	of	known	cardiac,	renal	or	liver	diseases	and	were	not	
taking	any	prescribed	medication.	
Resistin	and	CAP1	mRNA	levels	were	measured	by	qPCR.	Levels	of	biochemical	
parameters	were	measured	by	routine	laboratory	methods.	
Resistin	 and	CAP1	mRNA	 levels	were	 significantly	 higher	 in	men	 compared	 to	
woman	(P<0.001	i	P=0.001,	respectively).	CAP1	mRNA	levels	positively	correlated	with	
systolic	 blood	 pressure	 (ρ=0.201;	 P=0.035).	 Also,	 resistin	 mRNA	 levels	 positively	
correlated	 with	 body	 mass	 index	 (ρ=0.190;	 P=0.044)	 and	 uric	 acid	 levels	 (ρ=0.373;	
P=0.001).		
Upregulation	of	resistin	and	CAP1	mRNA	levels	 in	PBMCs	of	men	suggests	that	
these	 cells	 could	 be	 able	 to	 exert	 proinflammatory	 effects,	 thus	 facilitating	
atherosclerotic	plaque	progression	and	increasing	CVD	risk	in	men	population.	
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VS.	WITHOUT	ELEVATED	CARDIOMETABOLIC	RISK	SCORE	AT	
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The	gluco‐metabolic	effects	of	exenatide	once‐weekly	(long‐acting	release,	LAR)	
on	 traditional	 cardiovascular	 (CV)	 risk	 factors	 are	 well	 known.	 However,	 additional	
predictive	 value	may	 be	 obtained	 if	 several	 factors	 are	 assessed	 simultaneously.	We	
evaluated	different	cytokines	associated	with	glycemic	decompensation	and	increased	
CV	 risk	 in	 subjects	 with	 type	 2	 diabetes	 (T2DM),	 in	 order	 to	 make	 a	 new	
cardiometabolic	 risk	 score.	 The	 effect	 of	 exenatide	 LAR	 was	 then	 assessed	 in	 such	
T2DM	 patients	 in	 relation	 to	 the	 presence	 of	 elevated	 cardiometabolic	 risk	 score	 at	
baseline.		
Sixty	 subjects	 with	 T2DM	 (41	 men	 and	 19	 women)	 naïve	 to	 incretin‐based	
therapies	were	 treated	with	exenatide	LAR	as	add‐on	to	metformin	(from	1500	up	to	
3000	 mg/day)	 for	 8	 months.	 Elevated	 cardiometabolic	 risk	 score	 at	 baseline	 was	
defined	by	 the	 combination	of	 the	 following	7	 cytokines:	 adiponectin,	 leptin,	 resistin,	
monocyte	 chemotactic	 protein	 1,	 plasminogen	 activator	 inhibitor‐1,	 E‐Selectin,	 and	
soluble	intercellular	adhesion	molecule.	The	median	value	of	each	cytokine	was	used	as	
cut‐off	 for	defining	 the	 „abnormal	 value”	of	 each	 cytokine,	 and	 the	 cohort	of	 patients	
was	then	subdivided	in	2	groups:	with	elevated	cardiometabolic	risk	score	at	baseline	
(n=28)	 and	 without	 elevated	 cardiometabolic	 risk	 score	 at	 baseline	 (n=32).	 Carotid	
intima	media	 thickness	 (cIMT)	 was	 assessed	 by	 B‐mode	 real‐time	 ultrasound,	 while	
endothelial	function	by	flow	mediated	dilation	(FMD)	of	the	brachial	artery.	We	found	
improvements	in	most	of	the	investigated	cardio‐metabolic	parameters	among	subjects	
with	and	without	elevated	cardiometabolic	risk	score	at	baseline,	and	did	not	find	any	
significant	difference	among	the	two	subgroups	of	patients.	
Exenatide	 LAR	 similarly	 improved	 cardio‐metabolic	 parameters	 in	 T2DM	
subjects	 with	 vs.	 without	 elevated	 cardiometabolic	 risk	 score	 at	 baseline.	 This	 is	
consistent	with	previous	 findings	of	exenatide	efficacy	in	T2DM	subjects	at	 lower	and	
higher	 cardiovascular	 risk,	 including	 subgroup	 analyses	 from	 the	 DURATION	 and	
EXSCEL	trial.	
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OKSIDATIVNOG	STRESA	KOD	ZDRAVIH	OSOBA	I	RIZIK	ZA	RAZVOJ	
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Dislipidemija	 i	 oksidativni	 stres	 predstavljaju	 glavne	 faktore	 rizika	 za	
kardiovaskularne	 bolesti	 (KVB).	 Periodičnim	 praćenjem	 parametara	 lipidnog	 i	
oksidativno‐stresnog	 (OS)	 statusa	 moguće	 je	 otkriti	 evoluciju	 pojedinačnih	 faktora	
rizika	 ili	 njihovo	 interaktivno	 dejstvo	 u	 razvoju	 KVB.	 Cilj	 ove	 studije	 bio	 je	
izračunavanje	 i	 evaluacija	 promena	 skorova	dislipidemije	 (DYS)	 i	 oksidativnog	 stresa	
(OXY)	kod	zdravih	osoba. 
U	studiji	 je	učestvovalo	37	zdravih	osoba.	Kod	12	osoba	 ispitivane	su	promene	
parametara	lipidnog	(ukupan,	LDL	i	HDL‐holesterol	i	trigliceridi)	i	OS	statusa	u	periodu	
2012‐2016.	 godine,	 a	 kod	 25	 ispitanika	 analizirane	 su	 promene	 lipidnog	 profila	 u	
periodu	 2006‐2018.	 godine,	 u	 vremenskim	 intervalima	 od	 4	 godine.	 Tokom	 perioda	
praćenja,	8	od	25	ispitanika	razvilo	je	KVB.	Svim	ispitanicima	izračunat	je	DYS	skor	kao	
razlika	 lipidnog	 skora	 rizika	 (standardizovane	 vrednosti	 LDL‐h	 i	 triglicerida)	 i	
protektivnog	lipidnog	skora	(standardizovane	vrednosti	HDL‐h).	OXY	skor	je	izračunat	
kao	 razlika	 između	 skora	 oštećenja	 (standardizovane	 vrednosti	 parametara	 OS)	 i	
protektivnog	skora	(standardizovane	vrednosti	parametara	antioksidativne	zaštite).	 
Kod	 12	 zdravih	 ispitanika,	 praćenih	 u	 periodu	 2012‐2016.godine,	 utvrđen	 je	
značajan	porast	DYS	(p=0,016)	 i	OXY	skora	(p=0,002).	U	grupi	koja	 je	praćena	tokom	
dužeg	 vremenskog	 perioda	 (2006‐2018.	 godine)	 utvrdili	 smo	 značajan,	 progresivan	
rast	DYS	skora	kod	osoba	koje	 su	 razvile	KVB	(p=0,021).	Kod	osoba	koje	nisu	 razvile	
KVB	promene	DYS	skora	nisu	bile	 značajne.	Ni	u	 jednoj	od	 ispitivanih	grupa	nije	bilo	
značajne	 promene	 u	 koncentraciji	 pojedinačnih	 parametara	 lipidnog	 profila	 tokom	
vremena. 
Povišeni	 DYS	 skor	 udružen	 je	 sa	 povećanim	 rizikom	 za	 razvoj	 KVB.	
Izračunavanje	DYS	skora	može	poboljšati	predviđanje	rizika	za	razvoj	KVB	u	odnosu	na	
pojedinačne	parametre	lipidnog	statusa.	Određivanje	OXY	skora,	koji	predstavlja	odnos	
stepena	 oksidativnog	 stresa	 i	 antioksidativne	 zaštite,	 može	 značajno	 doprineti	 u	
proceni	rizika	za	razvoj	KVB.	
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Dyslipidemia,	inflammation	and	oxidative	stress	represent	major	risk	factors	for	
cardiovascular	disease	(CVD)	development.	Periodical	monitoring	of	lipid	and	oxidative	
stress	 (OS)	 status	 parameters	 enables	 identification	 and	 etiological	 determination	 of	
risk	factors	or	their	interactive	role	in	CVD	development.	The	aim	of	this	study	was	to	
calculate	 dyslipidemia	 (DYS)	 and	 oxidative	 stress	 (OXY)	 score	 and	 evaluate	 their	
contribution	to	CVD	risk	assessment. 
This	study	was	comprised	of	37	healthy	individuals.	Changes	of	lipid	(total,	HDL	
and	 HDL	 cholesterol,	 triglycerides)	 and	 oxidative	 stress	 status	 parameters	 were	
determined	in	12	healthy	 individuals	 in	period	of	2012‐2016.,	while	 in	25	 individuals	
lipid	 profile	 changes	 were	 analysed	 in	 period	 form	 2006—2018,	 in	 4	 years	 time	
intervals.	During	this	follow	up	period,	of	25	 individuals,	8	developed	CVD.	DYS	score	
was	 calculated	 for	 all	 participants	 as	 a	 difference	 in	 lipid	 risk	 score	 (standardised	
values	 of	 LDL‐C	 and	 triglycerides)	 and	 protective	 lipid	 score	 (standardised	 values	 of	
HDL‐C).	 OXY	 score	was	 calculated	 as	 a	 difference	 in	 damage	 (standardised	 values	 of	
oxidativestress	 parameters)	 and	 protective	 (standardised	 values	 of	 anti‐oxidative	
stress	parameters)	score. 
A	significant	increase	in	DYS	(P=0.016)	and	OXY	score(P=0.002)	was	observed	in	
12	 healthy	 individuals	 from	 2012‐2016.	 DYS	 score	 showed	 progressive	 significant	
increase	 during	 time	 (P=0.021)	 in	 subjects	who	 developed	 CVD,	 while	 no	 significant	
change	was	observed	in	subjects	without	CVD.	Moreover,	lipid	parameters	alone	were	
not	significantly	different	among	subjects	in	different	time	periods. 
The	results	from	this	study	indicate	that	increased	DYS	score	is	associated	with	
increased	risk	for	CVD.	DYS	score	calculation	could	significantly	contribute	to	CVD	risk	
estimation	 compared	 to	 standard	 lipid	 parameters	 used.	 Calculation	 of	 OXY	 score,	
which	 reflects	 balance	 between	 oxidative	 stress	 and	 anti‐oxidative	 protection,	 could	
significantly	contribute	to	CVD	risk	assessment.	
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Prevalenca	 psihijatrijskih	 poremećaja	 i	 deficijencija	 vitamina	 D	 kod	 dece	 sa	
astmom	su	u	porastu.	Cilj	ove	studije	je	bila	procena	anksioznih	poremećaja	kod	dece	sa	
astmom	kao	i	otkrivanje	potencijalnih	faktora	koji	mogu	biti	povezani	sa	anksioznošću,	
među	koje	spada	i	serumska	koncentracija	vitamina	D.	
Prilikom	posete	pedijatru,vanbolnički	pacijenti	Klinike	za	pediatriju	popunjavali	
su	 SCARED	 upitnik	 koji	 ispituje	 anksiozne	 poremećaje.	 Određivanje	 serumske	
koncentracije	 vitamina	 D,	 kao	 i	 druge	 biohemijske	metode,	 vršene	 su	 u	 biohemiskoj	
laboratoriji	 Kliničkog	 centra	 Kragujevac.	 Statistička	 analiza	 je	 izvedena	 korišćenjem	
SPSS	softvera,	kao	i	pomoću	deskriptivne	statistike	i	logističke	regresije.		
Studijsku	 populaciju	 su	 činila	 većinom	 školska	 deca,	 starosti	 od	 8‐12	 godina	 i	
adolescenti	 (13‐17	 godina).	 Od	 ukupno	 74	 dece	 kojima	 je	 određivana	 serumska	
koncentracija	vitamina	D,	samo	kod	troje	dece	te	vrednosti	su	bile	optimalne.	Približno	
33,8%	 ispitanika	 je	 pokazalo	 pozitivne	 rezultate	 na	 neki	 anksiozni	 poremećaj.	
Separaciona	anksioznost	je	bila	prisutna	kod	49,3%,	a	socijalna	anksioznost	kod	32,4%	
ispitanika.	 Serumska	 koncentracija	 vitamina	 D	 nije	 bila	 faktor	 koji	 je	 pokazao	
povezanost	 sa	 anksioznošću.	 Od	 ostalih	 ispitivanih	 faktora,	 samo	 sledeći	 su	 pokazali	
značajan	 efekat:	 test	 za	 vršni	 ekspirijumski	 protok	 je	 bio	 povezan	 sa	 opštom	
anksioznošću,	 godine	 i	 pol	 pacijenata	 sa	 paničnim	poremećajem,	 a	mesto	 stanovanja,	
kontrola	astme	u	skladu	sa	GINA	klasifikacijom	i	godine	pacijenata	sa	generalizovanom	
anksioznošću.	 Pokazano	 je	 i	 da	 je	 upotreba	 cigareta	 od	 strane	 roditelja	 povezana	 sa	
separacionom	 anksioznošću,	 godine	 i	 stepen	 uhranjenosti	 pacijenata	 sa	 socijalnom	
fobijom,	a	GINA	kontrola	astme	sa	izbegavanjem	škole.	
Prisustvo	astme	kod	dece	zbog	narušenih	 fizičkih	 i	društvenih	aktivnosti	može	
dovesti	do	nastanka	anksioznosti.	Dobijeni	rezultati	ukazuju	da	su	ankiozni	poremećaji	
prisutni	 kod	 dece	 i	 adolescenata	 sa	 astmom,	 kao	 i	 da	 je	 prisutna	 deficijencija	 i	
insuficijencija	vitamina	D.	Dalja	istaživanja	su	potrebna	da	bi	se	utvrdilo	da	li	koriščenje	
suplemenata	vitamina	D	utiče	na	aksioznost	kod	dece	sa	astmom.	
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The	 prevalence	 of	 psychiatric	 disorders	 and	 vitamin	 D	 deficiency	 in	 children	
with	asthma	are	increasing.	The	aim	of	this	study	was	to	evaluate	anxiety	disorders	in	
children	with	asthma,	as	well	as	to	detect	potential	factors	that	may	be	associated	with	
anxiety,	including	serum	vitamin	D	concentration.	
During	 routine	 visit	 to	 the	 pediatrician,	 pediatric	 outpatients	 in	 the	 Pediatric	
Clinic	 filled	 out	 a	 SCARED	 questionnaire	 that	 examines	 anxiety	 disorders.	 The	
determination	of	serum	vitamin	D	concentration,	as	well	as	other	biochemical	methods,	
was	 performed	 in	 the	 biochemical	 laboratory	 of	 the	 Clinical	 Center	 of	 Kragujevac.	
Statistical	analysis	was	performed	using	SPSS	software,	as	well	as	descriptive	statistics	
and	logistic	regression.	
The	 study	 population	 consisted	 mainly	 of	 school	 children,	 aged	 8‐12	 and	
adolescents	(13‐17	years).	Out	of	a	total	of	74	children	only	three	children	had	normal	
concentration	 of	 serum	 vitamin	 D.	 Approximately	 33.8%	 of	 the	 subjects	 showed	
positive	results	on	an	anxiety	disorder.	Separation	anxiety	was	present	 in	49.3%,	and	
social	anxiety	in	32.4%	of	subjects.	Serum	concentration	of	vitamin	D	was	not	a	factor	
that	 showed	 an	 association	 with	 anxiety.	 Of	 the	 other	 factors,	 following	 showed	
significant	effect:	the	peak	expiratory	flow	test	was	associated	with	general	anxiety,	age	
and	gender	with	panic	disorder,	place	of	residence,	asthma	control	according	to	GINA	
classification	 and	 age	 with	 generalized	 anxiety.	 Parent’s	 smoking	 is	 associated	 with	
separation	anxiety,	age	and	patients’	weight	status	with	social	phobia,	and	GINA	asthma	
control	with	avoiding	school.	
The	presence	of	asthma	in	children	due	to	impaired	physical	and	social	activity	
can	lead	to	anxiety.	The	obtained	results	indicate	that	anxiety	disorders	are	present	in	
respondentsas	 well	 as	 deficiency	 and	 insufficiency	 of	 vitamin	 D.	 Further	 studies	 are	
needed	 to	 determine	 whether	 the	 use	 of	 vitamin	 D	 supplements	 affects	 the	 anxiety	
among	children	with	asthma.	
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Kardiovaskularne	bolesti	 (KVB)	kao	najčešće	bolesti	 u	populaciji	 starijoj	 od	60	
godina	 mogu	 biti	 dijagnostikovane	 kao:	 koronarna	 bolest	 srca,	 cerebrovaskularna	
bolest,	periferna	arterijska	bolest	i	ateroskleroza	aorte	sa	mogućom	aneurizmom.	KVB	
su	vodeći	uzrok	mortaliteta	širom	sveta.	Dislipidemija	 je	 tradicionalni	 faktor	rizika	za	
razvoj	 ovih	 bolesti,	 odnosno	 niska	 koncentracija	 HDL‐holesterola,	 povišena	
koncentracija	LDL‐holesterola	 i	visoka	koncentracija	triglicerida.	U	poslednjoj	deceniji	
je	 inflamacija	prepoznata	kao	 jedan	od	 faktora	 rizika.	U	kardiovaskularnim	bolestima	
inflamacija	 je	hronična	 i	 niskog	 stepena	 i	može	biti	merena	preko	visoko	 senzitivnog																										
C‐reaktivnog	proteina	(high	sensitive	C‐reactive	protein,	hsCRP).	
	Cilj	ove	studije	je	bio	da	se	izračuna	ukupni	kardiovaskularni	rizik	koji	proističe	
iz	 dislipidemije	 i	 inflamacije	 –	 DI	 skor	 (DIS)	 kao	 zbir	 dislipidemijskog	 (DS)	 i	
inflamatornog	 skora	 (IS).	 DS	 se	 računa	 kao	 razlika	 između	 lipidnog	 profila	 rizika	
(srednja	 vrednost	 između	LDL‐C	 z	 skora	 i	TG	 z	 skora)	 i	 lipidnog	protektivnog	profila	
(HDL‐C	z	skor).	Inflamatorni	skor	je	izračunat	kao	hsCRP	z	skor.	Populacione	vrednosti	
za	 z	 skorove	 smo	 dobili	 iz	 uzoraka	 krvi	 zdrave	 populacije	 Srbije,	 tokom	20	 godina	 u	
našoj	laboratoriji.		
Drugi	cilj	naše	studije	je	bio	da	se	programira	automatski	on‐line	kalkulator	koji	
bi	bio	u	mogućnosti	da	izračuna	zbirni	DI	skor	i	da	pruži	odgovarajuću	poruku	o	nivou	
rizika,	 na	 osnovu	 vrednosti	 dislipidemijskog	 i	 inflamatornog	 skora.	 Koristeći	
programski	jezik	C,	u	programu	Visual	Studio,	napisali	smo	kod	za	program	koji	računa	
skorove	rizika	za	različite	parametre.	Korisnik	treba	da	izabere	pol	iz	menija	i	da	upiše	
koncentracije	svojih	parametara	lipidnog	statusa	i	hsCRP,	a	nakon	toga	program	računa	
skor	 i	pruža	povratnu	 informaciju.	Korisnik	potom	 ima	opciju	da	 izabere	da	 li	 želi	da	
uporedi	 rezultate	 sa	 prethodnim	 rezultatima,	 ukoliko	 postoje,	 i	 dobija	 poruku	 o	
poboljšanju/pogoršanju.	 Program	 je	 intuitivan	 i	 lak	 za	 razumevanje.	 Smatramo	 da	 bi	
šira	upotreba	ovog	programa,	doprinela	boljoj	kontroli	kardiovaskularnih	bolesti.		
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Cardiovascular	 disease	 (CVD)	 isthe	 most	 frequent	 disease	 in	 population	 older	
than	 60	 years.	 CVD	 could	 be	 diagnosed	 as:	 coronary	 heart	 disease,	 cerebrovascular	
disease,	 peripheral	 artery	 disease	 and	 aortic	 atherosclerosis	with	 possible	 aneurism.	
CVD	 are	 the	 leading	 cause	 of	 mortality	 worldwide.	 Dyslipidemia	 is	 one	 of	 the	
established,	 traditional	 cardiovascular	 risk	 factors	 i.e.	 low	HDL‐cholesterol,	 high	LDL‐
cholesterol	and	high	triglycerides	concentration.	One	of	the	emerging,	new	risk	factors	
recognized	 in	 the	 last	 decade	 was	 inflammation.	 Regarding	 cardiovascular	 disease	
inflammation	 is	 low‐grade	 and	 chronic	 and	 could	 be	 assessed	 through	 the	 high	
sensitive	C‐reactive	protein	measurement.		
The	aim	of	this	study	was	to	calculate	summary	cardiovascular	risk	evolved	from	
dyslipidemia	 and	 inflammation	 –	 DI	 Score	 (DIS)	 as	 a	 sum	 of	 Dyslipidemia	 (DS)	 and	
Inflammation	 scores	 (IS).	 DS	 is	 calculated	 as	 a	 difference	 between	 lipid	 risk	 profile	
(average	value	between	LDL‐C	z	score	and	TGz	score)	and	lipid	protective	profile	(HDL‐
C	z	score).	Inflammation	score	was	calculated	as	hsCRP	z	score.	Population	values	for	z	
scores	 calculation	 we	 have	 generated	 from	 Serbian	 healthy	 control	 group	 values	
analyzed	during	20	years	in	our	laboratory.		
Second	 aim	 of	 our	 study	 was	 to	 make	 an	 automatic	 on‐line	 calculator	 which	
could	be	able	 to	calculate	summary	DIS	score	and	to	give	appropriate	message	about	
risk	 level,	 according	 to	 the	 dyslipidemia	 and	 inflammation	 scores	 values.	 In	 Visual	
Studio,	using	programming	 language	C	we	wrote	a	code	for	a	program	that	calculates	
risk	scores	for	different	parameters.	A	user	is	supposed	to	select	gender	from	a	menu,	
and	 then	 inserts	his/her	 lipid	 status	and	CRP	concentrations.	The	program	calculates	
the	 risk	 and	 gives	 feedback.	 The	 user	 has	 additional	 option	 of	 choosing	 to	 compare	
current	results	with	previous,	and	gets	a	message	about	improvement/worsening.	The	
program	is	intuitive,	easy	to	comprehend	and	its	wider	use	would	contribute	to	better	
CV	control.	
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INOVACIJE	U	RAZVOJU	ORALNOG	DISPERZIBILNOG	FILMA	I	
SAVREMENI	ZAHTEVI	ZA	KVALITET	
 
Gordana	Žigić,	Ivana	Džunić	
 
Agencija	za	lekove	i	medicinska	sredstva	Srbije	(Srbija)	
 
 
Formulacije	 koje	 pokazuju	 veoma	 kratko	 vreme	 raspadanja,	 kao	 što	 su	 oralni	
disperzibilni	 filmovi	(ODF),	 imaju	sve	veći	značaj	poslednjih	godina	 jer	su	pogodne	za	
pacijenta	 (naročito	 u	 stanjima	 otežanog	 gutanja),	 omogućavaju	 brzo	 oslobađanje	
aktivne	supstance	direktno	u	sistemsku	cirkulaciju,	odnosno	brzo	delovanje	leka	i	imaju	
brojne	prednosti	u	odnosu	na	klasične	oralne	čvrste	farmaceutske	oblike.	Cilj	rada	je	da	
se	 prikažu	 savremena	 saznanja	 koja	 se	 odnose	 na	 razvoj	 formulacije	 i	 zahteve	 za	
kvalitet	 ODF.	 Pregledom	 najnovije	 literature	 i	 važeće	 regulative	 dat	 je	 sažeti	 prikaz	
inovacija	u	oblasti	razvoja	formulacije,	procesa	proizvodnje	i	zahteva	za	kvalitet	ODF.	
Najveći	 izazov	 u	 razvoju	 ODF	 formulacije	 predstavlja	 evaluacija	 ekscipijenasa	
tako	 da	 se	 postigne	 izbalansiran	 odnos	 između	 vremena	 raspadljivosti,	 stabilnosti	
aktivne	 supstance,	 reoloških	 i	 organoleptičkih	karakteristika	proizvoda,	 uz	korišćenje	
minimalnog	broja	ekcipijenasa.	Izborom	odgovarajućeg	polimera	za	formiranje	filma,	u	
adekvatnoj	 koncentraciji,	 postiže	 se	 homogena	 distribucija	 hidrosolubilnih	 ili	
nerastvorljivih	(mikro	i	nanočestice)	aktivnih	supstanci,	malih	ili	velikih	molekula,	bez	
promene	 fizičkih	 morfoloških	 osobina	 supstance	 (veličina	 čestica,	 naelektrisanje,	
kristalni	 oblik).	 Inovacije	 u	 razvoju	 procesa	 proizvodnje	 ODF	 uključuju	 proizvodnju	
ODF	 primenom	 3D	 tehnologije	 štampanja	 u	 cilju	 dobijanja	 personalizovanih	 lekova	 i	
primenu	 novog	 koncepta	 kontinuiranog	 procesa	 proizvodnje,	 naročito	 u	 postupku	
ekstruzije	topljenjem.	
Da	bi	se	zadovoljili	savremeni	zahtevi	kvaliteta,	ODF	mora	da	poseduje	poroznu	
strukturu,	ujednačenu	debljinu,	kratko	vreme	raspadanja,	dobru	stabilnost,	adekvatnu	
mehaničku	 otpornost	 u	 cilju	 sprečavanja	 oštećenja	 u	 toku	 rukovanja,	 ujednačen	 i	
homogen	sadržaj,	odgovarajuće	oslobađanje	aktivne	supstance,	prijatan	ukus	i	osećaj	u	
ustima	 i	 dr.	 Zahtevani	 kvalitet	 ODF	 se	 potvrđuje	 primenom	 odgovarajućih	 testova.	
Očekuje	se	da	će	ODF	imati	sve	veći	značaj	u	budućnosti	jer	su	mnoga	istraživanja	koja	
su	u	toku	usmerena	na	ispitivanje	potencijalne	primene	ODF	u	proizvodnji	biomolekula	
(vakcina)	 i	 formulacija	 sa	mikro	 i	 nanočesticama	 aktivnih	 supstanci	BCS	klase	 II	 i	 IV,	
omogućavajući	na	taj	način	prelazak	sa	parenteralnog	na	oralni	farmaceutski	oblik	leka.	
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INNOVATIONS	IN	DEVELOPMENT	OF	ORAL	DISPERSIBLE	FILMS	AND	
CURRENT	QUALITY	REQUIREMENTS	
 
Gordana	Žigić,	Ivana	Džunić	
 
Medicines	and	Medical	Devices	Agency	of	Serbia	(Serbia)	
 
 
Fast	 disintegrating	 formulations,	 such	 as	 oral	 dispersible	 films	 (ODF),	 have	
increasing	 importance	 in	 recent	 years	 because	 they	 are	 convenient	 for	 patients	
(especially	 those	 who	 have	 difficulty	 in	 swallowing),	 allow	 fast	 dissolution	 of	 active	
substances	directly	to	the	systemic	circulation	providing	rapid	onset	of	action	and	have	
numerous	 advantages	 in	 comparison	with	 conventional	 oral	 solid	 dosage	 forms.	 The	
aim	of	this	study	is	to	present	the	recent	findings	related	to	formulation	development	
and	 quality	 requirements	 for	 ODF.	 Review	 of	 the	 novel	 literature	 data	 and	 current	
regulation,	as	well	as	recent	innovations	in	the	field	of	formulation	and	manufacturing	
process	development	and	quality	requirements	for	ODF	is	presented.	
A	major	challenge	in	ODF	formulation	development	is	evaluation	of	excipients	in	
order	 to	 achieve	 the	 right	 balance	 between	 disintegration	 time,	 stability	 of	 active	
substances,	rheological	and	organoleptic	product	characteristics,	while	minimising	the	
number	 of	 excipients.	 The	 proper	 selection	 of	 film	 forming	 polymers,	 at	 appropriate	
concentration,	 leads	to	homogeneous	distribution	of	hydrosoluble	or	 insoluble	(micro	
and	 nanoparticles)	 active	 substances	 of	 small	 and	 large	molecules	 without	 changing	
physical	morphological	properties	of	the	substance	(particle	size,	charge,	crystal	form).	
Innovations	 in	manufacturing	 process	 development	 of	 ODF	 include	manufacturing	 of	
ODF	 applying	 3D	 printing	 technology	 in	 order	 to	 get	 personalised	 medicines	 and	
application	 of	 a	 new	 concept	 of	 continuous	 manufacturing,	 especially	 in	 hot	 melt	
extrusion	process.	
In	order	to	fulfill	current	quality	requirements,	ODF	must	have	porous	structure,	
uniform	thickness,	 fast	disintegration,	good	stability,	adequate	mechanical	strength	to	
resist	being	damaged	during	handling,	uniform	and	homogeneous	content,	appropriate	
dissolution,	pleasant	taste	and	mouth	feel	etc.	Required	quality	of	ODF	is	demonstrated	
by	carrying	out	suitable	tests.	It	is	expected	that	ODF	will	have	growing	significance	in	
the	future	because	many	ongoing	studies	are	focused	on	potential	application	of	ODF	in	
manufacturing	 of	 biomolecules	 (vaccines)	 and	 formulations	 with	 micro	 and	
nanoparticles	of	BCS	class	II	and	IV	active	substances,	thus	enabling	the	switch	from	a	
parenteral	dosage	form	to	an	oral	one.	
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ISPITIVANJE	UTICAJA	RAZLIČITIH	FORMULACIJA	I	NAČINA	
PROIZVODNJE	NA	BIOEKVIVALENTNOST	FILM	TABLETA	
DIKLOFENAK	NATRIJUMA	
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Ranko	Škrbic4,	Momir	Mikov5	
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fakultet	(Srbija),	3Katedra	za	farmaciju,	Univerzitet	u	Nišu	‐	Medicinski	fakultet	
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farmakologiju,	toksikologiju	i	kliničku	farmaciju,	Univerzitet	u	Novom	Sadu‐
Medicinski	fakultet	(Srbija)	
 
 
Različiti	 tehnološki	 postupci	 proizvodnje	 i	 prisustvo	 različitih	 pomoćnih	
supstanci	 u	 preparatu	 ne	 moraju	 da	 znače	 odsustvo	 njihove	 bioekvivalentnosti.	
Ispitivanje	bioekvivalentnosti	u	 in	vitro	 i	 in	vivo	uslovima	su	vršena	za	dva	tehnološki	
različita	 farmaceutska	proizvoda	koja	sadrže	 istu	aktivnu	supstancu,	ali	se	razlikuju	u		
izboru	 sredstva	 za	 oblaganje	 tabletnih	 jezgara.	 Istraživanje	 je	 imalo	 za	 cilj	 da	 ispita	
uticaje		sredstva	za	oblaganje	na	profile	oslobađanja	 i	resorpciju	 lekovite	supstance	 iz	
tableta	koje	sadrže	diklofenak.	Formulacija	I	je	sadržala	Eudragit	L30,	a	Formulacija	II	
Eudragit	L100	kao	sredstvo	za	oblaganje.	Da	bi	se	optimizirala	stabilnost	tableta,	obje	
formulacije	su	sadržavale	različite	pomoćne	sastojke.	In	vitro	 ispitivanja	su	obuhvatila	
ispitivanje	 variranja	 mase,	 dijametra,	 čvrstine	 i	 raspadljivosti	 tableta,	 kao	 i	 brzine	
rastvaranja	diklofenaka	iz	tableta.	U	drugom	dijelu	istraživanja,	nakon	oralnog	davanja	
diklofenak	 tableta	 zečevima,	 ispitivani	 su	 koncentracija	 lijeka	 u	 plazmi	 i	
farmakokinetički	parametri.	 Podaci	 iz	 sprovedenih	 istraživanja	 u	 in	vitro	 uslovima	 su	
pokazali	da	postoje	 razlike	 između	 ispitivanih	 formulacija	 I	 i	 II,	dok	su	 in	vivo	 testovi	
pokazali	 njihovu	 ekvivalentnost.	 Prema	 rezultatima	 dobijenim	 u	 okviru	 in	 vivo	
ispitivanja,	nije	bilo	značajnih	razlika	u	farmakokinetičkim	parametrima.	
Istraživanje	pokazuje	da,	 i	pored	razlike	u	profilima	oslobađanja	diklofenaka	 in	
vitro,	 postoji	 bioekvivalentnost	 ispitivanih	 formulacija.	 Mogućnost	 uvođenja	 novog	
eksperimentalnog	 modela	 za	 poređenje	 farmakokinetike	 novog	 lijeka	 sa	 već	
registrovanim	lijekom	na	kunićima	bi,	ukoliko	se	potvrdi	bioekvivalentnost,	omogućilo	
proizvođačima	lekova	da	se	sa	većom	sigurnošću	odluče	za	ispitivanje	na	ljudima.	
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TESTING	THE	INFLUENCE	OF	DIFFERENT	FORMULATIONS	AND	
PRODUCTION	METHODS	ON	DICLOFENAC	SODIUM	FILM	TABLETS	
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Different	 technological	production	procedures	and	 formulation	composition	do	
not	necessarily	mean	the	absence	of		drug	products	bioequivalence.	In	vitro	and	in	vivo	
bioequivalence	was	 tested	 for	 two	pharmaceutical	products	 containing	 the	 same	API,	
but	differing	in	the	coating	agents	applied.	The	aim	of	the	research	was	to	 investigate	
the	 impact	 of	 different	 formulations	 and	 production	methods	 on	 dissolution	 profiles	
and	in	vivo	absorption	of		diclofenac	sodium	from	film	coated	tablets.	
Formulation	I	contained	Eudragit	L30,	while	Formulation	II	contained	Eudragit	
L100,	 as	 tablet	 coating	 agents.	 To	 optimise	 the	 tablet	 stability,	 both	 formulations	
contained	 different	 excipients.	 The	 tablets	were	 tested	 in	 vitro	 with	 regards	 to	 their	
weight	variation,	hardness,	diameter,	mass	uniformity,	disintegration	time,	dissolution	
profiles	 and	 drug	 content.	 In	 the	 second	 part	 of	 the	 research,	 after	 administering	
diclofenac	 tablets	 to	 rabbits	 orally,	 the	 drug	 concentration	 in	 plasma	 and	
pharmacokinetic	 parameters	were	 estimated.	 The	 data	 from	 performed	 in	 vitro	 tests	
showed	the	non‐equivalence	of	the	investigated	formulations	I	and	II,	while	in	vivo	tests	
showed	 products	 equivalence.	 According	 to	 the	 in	 vivo	 test	 results,	 there	 were	 no	
significant	differences	in	the	pharmacokinetic	parameters	observed.	
The	 research	 shows	 that,	 although	 there	 was	 difference	 in	 diclofenac	 in	 vitro	
dissolution	 profiles,	 the	 bioequivalence	 of	 tested	 formulations	 has	 been	 observed	 in	
vivo.	 The	 possibility	 of	 introducing	 a	 new	 experimental	 model	 for	 comparison	 of	
pharmacokinetics	 of	 the	 new	 drug	with	 already	 registered	 drug	 on	 rabbits	 would,	 if	
bioequivalence	is	confirmed,	enable	manufacturers	to	decide	to	conduct	the	testing	on	
humans.	
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Honey	is	a	natural	product	that	has	been	widely	used	for	its	therapeutic	effects.	
It	 is	 composed	 primarily	 of	 fructose	 and	 glucose	 but	 also	 contains	 fructo‐
oligosaccharides	and	many	amino	acids,	vitamins,	minerals	and	enzymes.	Most	of	those	
compounds	act	together	to	provide	a	synergistic	antioxidant	effect.	Application	of	raw	
honey	 in	 modern	 medicine	 has	 a	 limited	 use	 due	 to	 its	 specific	 physico‐chemical	
properties,	 which	 made	 them	 extremely	 unsuitable	 for	 the	 formulation	 of	 stable,	
modern	pharmaceutical	forms.	However,	typically	honey	powder	is	a	dehydrated	form	
of	natural	honey	and	contains	less	than	2%	of	the	natural	liquid	form	of	honey,	usually	
pre‐treated	 at	 high	 or	 extremely	 low	 temperatures.	 The	 aim	 of	 this	 study	 was	 to	
develop	 robust	 lozenge	 formulation	 that	 contains	 high	 concentration	 of	 natural	 raw	
honey.	Unique	Calcium	Silicate	(Florite®R,	Tomita	Pharmaceutical	Co.,	Ltd.)	withits	high	
liquid	adsorption	ability	was	used	for	preparing	Unique	Honey	Powder	loaded	with	raw	
honey,	ranging	from	50	to	70%	(w/w)	by	mixing	only.	Lozenges	were	formulated	with	
Unique	 Honey	 Powder	 due	 to	 its	 high	 compressibility.	 The	 factorial	 design	 of	
experiments	 was	 employed	 to	 systematically	 optimise	 thephysical	 characteristics	 of	
lozenges	 containing	 Unique	 Honey	 Powder	 and	 filler,	 keeping	 compression	 force	 as	
constant.	 Lozenges	 were	 prepared	 by	 direct	 compression	 method.	 The	 compressed	
lozenges	 weree	 valuated	 for	 their	 hardness,	 thickness,	 weight	 variation,	 friability,	
appearance	and	taste.	The	optimum	formulation	was	selected	by	desirability	function.	
The	 experimental	 results	 have	 shown	 that	 the	 ratio	 of	 Unique	 Honey	 Powder	 per	
lozenge	up	to	60%(w/w)	still	provided	physico‐chemical	properties	 in	 the	acceptable	
limits.	Furthermore,palatability	and	taste	of	the	lozenges	were	found	desirable.	
The	advantage	of	the	developed	lozenges	is	significantly	higher	contents	of	raw	
honey	compared	to	existing	products.	The	use	of	Florite®R	provides	simple	application	
of	liquid	active	materials	for	formulating	different	stable	drypharmaceutical	forms.	
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Skin	 is	 protected	 from	 the	 harmful	 effects	 of	 free	 radicals	 by	 the	 presence	 of	
anendogenous	 antioxidant	 system.	 However,	 when	 exposed	 to	 ultraviolet	 (UV)	
radiation,	 there	 is	 an	 imbalance	 between	 pro‐oxidants	 and	 antioxidants,	 leading	 to	
oxidative	stress	and	photoaging	of	the	skin.	In	order	to	prevent	skin	aging,	use	of	topical	
antioxidants	 in	different	formulations	is	method	of	choice	in	pharmaceutical	 industry.	
However,	many	bioactive	substances	are	unstable	when	exposed	to	 light,	 lose	activity	
during	storage	and	possess	low	solubility	and	bioavailability.	The	aim	of	this	study	is	to	
present	 the	 advantages	 of	 incorporation	 of	 antioxidants	 into	 nanocarriers	 such	 as	
niosomes,	 liposomes	and	nanoemulsions	 as	 an	 intriguing	 strategy	 to	 overcome	 listed	
limitations	 of	 antioxidants.	We	 gathered	 the	 data	 needed	 for	 this	 study	 by	 searching	
relevant	scientific	and	professional	literature,	made	a	comparison	between	antioxidant	
loaded	 nanosystems	 and	 free	 solutions,	 listed	 the	 advantages	 and	 disadvantages,	
discussed	 the	 results	 of	 clinical	 studies	 on	 various	 antioxidants	 incorporated	 into	
nanoparticles	and	 listed	the	market’s	patented	formulations	by	now.	Obtained	results	
showed	 significantly	 higher	 stability	 of	 antioxidants	 loaded	 nanocarriers	 compared	
with	free	drug,	enhanced	penetration	into	dermis	and	potentiation	of	antioxidant	effect.	
From	 the	 collected	 and	 processed	 data	we	 concluded	 that	 nanocarriers	 are	 potential	
platforms	 for	 antioxidants	 providing	higher	 solubility,	 greater	 stability	 and	 enhanced	
bioavailability.	
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Mekinjić	
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Ispitivanje	brzine	 rastvaranja	 ljekovite	 supstance	 se	obično	koristi	 za	procjenu	
kvaliteta	 ljekovitih	 preparata.	 U	 ovoj	 studiji	 upoređeni	 su	 in	 vitro	 profili	 brzine	
rastvaranja	 deksketoprofen	 trometamola	 iz	 dvije	 formulacije	 film	 tableta,	 kao	 i	
odgovarajućeg	 referentnog	 preparata.	 Pripremljene	 su	 dvije	 formulacije	 film	 tableta	
koje	 sadrže	 deksketoprofen	 trometamol	 metodom	 vlažne	 granulacije	 i	 sprovedeno	
uporedno	ispitivanje	brzine	rastvaranja.	Formulacije	su	se	razlikovale	po	vrsti	i	količini	
sredstva	za		dezintegraciju.	In	vitro	test	brzine	rastvaranja	deksketoprofen	25	mg	film	
tableta	 proveden	 je	 prema	opštoj	 proceduri	 Ph.	 Eur.	 2.9.3	 (ili	 USP	<711>)	primenom	
aparature	 sa	 rotirajućom	 lopaticom.	 Kao	 medijum	 je	 korištena	 voda,	 0,1	 mol/l	 HCl,																
pH	4,5,	pH	6,8	i	pH	7,4	volumen	900	ml	i	75	rpm.	Uzorci	su	uzeti	nakon	5,	10,	15,	20,	30	i	
45	minuta.	
U	 uporednim	 profilima	 brzine	 rastvaranja	 formulacija	 01	 (koja	 je	 sadržavala	
natrijum‐skrobglikolat	 kao	 superdezintegrator)	 i	 referentnog	 lijeka,	 više	 od	 85%	
aktivne	supstance	se	rastvara	u	roku	od	15	minuta,	a	profili	brzine	rastvaranja	mogu	
biti	prihvaćeni	kao	slični	bez	dalje	matematičke	obrade.	U	uporednim	profilima	brzine	
rastvaranja	formulacija	02	i	referentnog	lijeka	nema	sličnosti	(vrijednost	f2	50).	Može	
se	zaključiti	da	postoji	sličnost	između	deksketoprofen	25	mg	filmom	obloženih	tableta	
formulacije	 01	 sa	 referentnim	 lijekom.	 Potvrđeno	 je	 da	 različiti	 pristupi	 formulaciji	
mogu	 dovesti	 do	 velikih	 razlika	 u	 profilima	 brzine	 rastvaranja	 među	 formulacijama.	
Formulacija	01	 je	odabrana	za	studiju	bioekvivalencije,	koja	 je	dokazana	u	odnosu	na	
referentni	lijek.	
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Dissolution	 test	 is	 usually	 employed	 to	 evaluate	 the	 performance	 of	 drug	
products.	In	this	study,	we	compared	the	in	vitro	dissolution	profiles	of	two	film	coated	
tablet	 formulations	 containing	 dexketoprofen	 trometamol	with	 the	 aim	 of	 evaluating	
the	 similarity	 with	 the	 reference	 product.	 Two	 formulations	 of	 film	 coated	 tablets	
containing	 dexketoprofen	 trometamol	 were	 evaluated	 and	 compared	 with	 reference	
drug.	 The	 formulations	 differed	 by	 type	 and	 amount	 of	 disintegration	 agent.	 In	 vitro	
dissolution	testing	of	dexketoprofen	25	mg	film	coated	tablets	was	performed	according	
to	 the	 general	 procedure	 Ph.	 Eur.	 2.9.3	 (or	 USP	 <711>)	 using	 the	 rotating	 paddle	
apparatus.	Evaluation	has	been	carried	out	 in	water,	0.1	mol/l	HCl,	pH	4.5,	pH	6.8	and		
pH	7.4,	media	 volume	900	ml,	with	paddle	 rotation	 speed	of	 75	 rpm.	Media	 samples	
have	been	taken	after	5,	10,	15,	20,	30	and	45	minutes.	
Comparative	 dissolution	 profiles	 for	 dexketoprofen	 25	 mg	 film	 coated	
tablets	formulation	01	(which	contained	sodium	starch	glycolate	as	superdisintegrant)	
and	 reference	 drug	 revealed	 that	more	 than	 85%	 of	 the	 drug	 is	 dissolved	within	 15	
minutes,	 and	 dissolution	 profiles	 may	 be	 accepted	 as	 similar	 without	 further	
mathematical	 evaluation.	 Comparative	 dissolution	 profiles	 for	 dexketoprofen	 25	 mg	
film	coated	tablets	formulation	02	and	reference	drug	indicated	absence	of	similarity	(f2	
	50).	 It	 can	be	concluded	 that	 there	 is	 similarity	between	dexketoprofen	25	mg	 film	
coated	tablets	formulation	01	with	reference	drug.	It	has	been	confirmed	that	different	
formulation	 strategies	 can	 lead	 to	 great	 differences	 in	 drug	 dissolution	 rates.	
Formulation	01	was	 selected	 for	 a	 bioequivalence	 study,	which	was	demonstrated	 in	
relation	to	the	reference	drug.	
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High‐shear	 mixer	 granulation	 is	 complex	 process	 with	 many	 parameters	 for	
adjustment,	 optimization	 and,	 especially,	 interpretation	 of	 their	 influence	 on	 the	
physical	 characteristics	 of	 the	 obtained	 granulates.	 The	 aim	 of	 our	 study	 was	 to	
optimize	 the	high‐shear	mixer	 granulation	 process	 during	which	 the	 influence	 of	 the	
most	critical	process	parameters	such	as:	the	volume	of	water	as	granulating	solution,	
granulating	solution	addition	rate	and	wet	massing	time	on	the	physical	characteristics	
of	 the	 obtained	 granulates	 (particle	 size	 distribution,	 porosity,	 compressibility	 index,	
flowability	and	filling	of	the	tableting	dies)	will	be	determined	with	the	use	of	modern	
statistical	tool	as	Central	Composite	Design.		
Granulates	 without	 active	 substance	 were	 produced	 on	 laboratory	 high‐shear	
mixer	granulator	with	excipients:	 lactose	monohydrate	as	 filler,	starch,	pregelatinized	
and	 povidone	 as	 fillers	 and	 binders,	 crospovidone	 as	 disintegrant	 and	 magnesium	
stearate	as	lubricant.	Design‐Expert®	V8	was	used	as	statistical	software.	
The	particle	size	of	 the	produced	granulates	was	positively	correlated	with	 the	
process	parameters.	Porosity	was	positively	correlated	with	quantity	of	the	water	and	
addition	 rate,	 but	 negatively	 correlated	with	 wet	massing	 time.	 Longer	 wet	massing	
time	decrease	the	air	between	the	particles,	which	leads	to	decreased	porosity	or	more	
dense	granules.	
The	 compressibility	 index	 was	 negatively	 correlated	 with	 the	 investigated	
process	parameters.	Smaller	particles	lead	to	smaller	specific	surface	for	cohesion	and	
packaging	which	leads	to	bigger	bulk	density,	lower	tapped	density	and	lower	value	of	
the	 compressibility	 index.	 Flowability	 was	 positively	 correlated	 with	 the	 amount	 of	
water.	 Bigger	 particles	 give	 better	 flowability.	 Negative	 correlation	 was	 detected	
between	process	parameters	and	the	filling	of	the	tableting	dies.	Detection	of	the	nature	
of	the	influence	of	the	process	parameters	and	the	cross‐validation	of	the	model	gives	
us	enough	confidence	 for	optimization	of	 the	high‐shear	wet	granulation	process	 in	a	
direction	of	getting	a	desirable	physical	characteristics	of	the	obtained	granulates.		
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During	development	of	low	dose	drug	products,	the	main	challenges	are	related	
to	 achieving	 and	 maintaining	 a	 homogeneous	 mix.	 Rationale	 selection	 of	 the	
technological	process	and	excipients	for	the	specific	steps	during	formulation/process	
development	 are	 critical	 factors	 to	 be	 considered	 to	 develop	 a	 homogeneous	 and	
segregation‐free	 low	dose	 formulation.	 The	 aim	of	 this	 study	was	 comparison	of	 two	
different	 technologies:	 wet	 granulation	 and	 dry	 mixing/direct	 compression	 during	
development	 of	 low‐dose	 tablets	 (0.195%	 API)	 in	 regards	 to	 homogeneity	 of	 final	
blend,	 assay	 and	 drug	 dissolution.	 Two	 pilot	 batches	 have	 been	 produced	 using	
different	technological	processes:	wet	granulation	and	dry	mixing/direct	compression.	
Homogeneity	 testing	 of	 final	 blend	 was	 carried	 out	 on	 samples	 collected	 from	 six	
locations.	Furthermore,	the	produced	batches	were	evaluated	on	the	following	critical	
quality	attributes	(CQA)	such	as:	dissolution	and	assay	regarding	the	tablets	originating	
from	both	technological	processes.	
The	obtained	results	 regarding	 the	homogeneity	of	 the	 final	blend	have	shown	
that	both	technologies	give	results	in	pre‐determined	acceptance	criteria.	However,	as	
one	may	notice	 from	the	results,	 the	average	value	of	 the	assay	 is	closer	to	the	target	
assay	value	 in	regards	to	the	technology	of	wet	granulation.	 It	can	be	concluded	from	
the	 results	 that	 both	CQA	 regarding	 two	 technological	 processes	 are	with‐in	 the	pre‐
determined	acceptance	criteria.	However	 the	 results	 regarding	 the	dissolution	profile	
related	to	wet	granulation	technology	is	related	with	more	complete	dissolution	of	the	
API	from	the	tablet	in	comparison	to	the	direct	compression	technology.	The	presented	
results	 in	 this	 study	 clearly	 indicate	 that	 wet	 granulation	 is	 more	 prone	 to	 be	 a	
technology	of	choice	for	such	a	low	dose	formulation	which	would	result	in	tablets	with	
uniform	distribution	of	the	API	in	the	final	blend	and	complete	release	of	the	API	from	
the	designed	tablets.			
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Scale‐up	of	a	high‐shear	wet	granulation	process	can	present	many	challenges.	
There	are	various	approaches	for	scale‐up	described	in	the	literature	but	it	seems	that	
one	golden	rule	doesn’t	exist	and	often	some	modifications	should	be	made	in	order	to	
achieve	similar	characteristics	of	the	granules	on	different	production	scales.	The	most	
common	 rules	 for	 scale‐up	 of	 high‐shear	 wet	 granulation	 are	 applying	 a	 constant	
Froude	number	 and	a	 constant	 impeller	 tip	 speed.	The	objective	of	 our	 study	was	 to	
perform	a	scale‐up	of	the	granulation	process	of	a	BCS	class	IV	API	on	a	geometrically	
similar	equipment	for	high	shear	granulation	and	to	compare	the	characteristics	of	the	
produced	granules	and	tablets.	The	scaling	was	performed	from	granulator	of	volume	
65L	to	300L.	The	impeller	speed	on	the	larger	scale	equipment	was	adjusted	so	that	the	
Froude	number	was	kept	constant	on	both	scales.	The	granulation	solution	to	powder	
mass	 ratio	 and	the	 chopper	 speed	were	 also	 kept	 constant.	 The	wet	 granulation	 time	
was	set	so	that	similar	increase	in	power	consumption	was	reached.	
The	obtained	wet	granules	were	similar	 in	appearance	and	had	similar	particle	
size	distribution.	Slightly	higher	particle	density	was	observed	for	the	granules	on	the	
larger	 scale	 because	 by	 keeping	 the	 Froude‐number	 constant	 some	 over‐mixing	 can	
exist	as	 the	 impeller	 tip	 speed	 is	higher	on	 the	 larger	mixer	granulator.	Obtained	dry	
granules	had	similar	bulk	density,	tapped	density	and	flow	rate.	Slightly	higher	particle	
density	 and	 smaller	 particle	 size	 was	 observed	 for	 the	 granules	 on	 the	 larger	 scale	
which	 can	be	 attributed	 to	 a	 higher	 attrition	during	 the	drying	process.	 Physical	 and	
chemical	characteristics	of	tablets	were	well‐within	acceptance	criteria.	The	similarity	
of	characteristics	of	granules	and	tablets	on	both	scales	confirm	the	successful	scale‐up	
of	the	process.		
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The	key	step	in	process	understanding	and	developing	a	product	which	meets	its	
predetermined	acceptance	 criteria	while	performing	 robust	manufacturing	process	 is	
to	identify	the	potential	critical	process	parameters	(CPPs).	Mechanistic	understanding	
of	material	properties	would	be	needed	for	highlighting	the	critical	process	parameters.	
The	only	way	to	evaluate	the	CPPs	influence	on	critical	quality	attributes	(CQAs)	is	to	
perform	 multiple	 experiments,	 where	 testing	 one	 factor	 at	 a	 time	 would	 be	 time	
consuming	and	not	relevant	for	evaluation	of	eventual	interaction	between	the	critical	
factors.	 The	 aim	 is	 to	 test	 the	 influence	 of	 the	 most	 prominent	 tablet	 compression	
process	parameters	on	the	CQAs	of	a	fixed	combination	product	containing	BCS	class	I	
and	III	active	compounds.	
24	full	factorial	design	using	MODDE	Go®	with	four	replicates	in	the	center	point	
was	applied	with	varying	 four	 factors:	 turret	speed	(tablets/hour),	main	compression	
force	(kN),	pre‐compression	force	(kN)	and	feed	rate	(rpm),	adjusted	to	obtain	low	and	
high	 levels	of	 the	 target	 range	 in	order	 to	provide	 flexibility	 in	 the	process	while	still	
producing	product	which	meets	relevant	quality	criteria.	
Evaluation	 of	 tablet	 compression	 process	 by	 factorial	 design	 showed	 that	 the	
tested	 factors	within	 the	 tested	range	have	no	significant	 influence	on	the	CQA	of	 the	
final	product.	Each	combination	of	the	tested	parameters	within	the	tested	range	would	
produce	product	with	acceptable	quality.	
The	chosen	method	is	appropriate	 for	robustness	testing	of	tablet	compression	
process,	 considering	 the	 values	 for	 model	 validity	 and	 reproducibility	 where	 is	
demonstrated	 that	 the	model	 is	 useful	 and	 reproducible	 with	 good	 control	 over	 the	
experimental	error.	
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Tableting	 process	 is	 one	 of	 the	 most	 important	 steps	 during	 development	 of	
immediate	 release	 tablets	 since	 relevant	 variables	 such	 as	 pre‐compression	 force,	
compression	force	and	others	can	have	direct	impact	on	the	quality	of	the	final	product.	
The	aim	of	our	study	was	to	evaluate	the	effects	of	different	parameters	of	compression	
(pre‐compression	 and	 compression	 force)	 on	 dissolution	 profile	 of	 the	 selected	
formulation	containing	highly	potent	model	drug.		
Final	 blend	 has	 been	 produced	 using	 wet	 granulation/direct	 compression	
technology.	 During	 the	 process	 of	 tableting	 compression	 forces	were	 varied	 at	 three	
levels:	 0.4/12.9kN,	 1.3/13.1kN	 and	 1.6/10.0kN	 (i.e.	 pre‐compression/compression	
force,	 respectively).	 The	 samples	 prepared	were	 characterized	with	 respect	 to	 tablet	
hardness,	 thickness,	 diameter	 and	 disintegration	 time,	 as	well	 as	 drug	 dissolution	 in	
different	 dissolution	 media	 (0.1M	 HCl,	 pH	 1.2,	 pH	 4.5,	 pH	 6.8).	 Dissolution	 profiles	
obtained	were	compared	based	on	the	similarity	factor	values	(f2).	
Pharmaceutical	 ‐	 technological	 characteristics	 of	 the	 samples	 prepared	 were	
within	 the	 pre‐determined	 acceptance	 criteria.	 Tablets	 prepared	 with	 different	 pre‐
compression/compression	 forces	 were	 evaluated	 for	 in‐vitro	 dissolution	 test	 in	
different	media	and	obtained	results	were	compared	with	the	dissolution	profiles	of	the	
referent	product.	
From	 the	 obtained	 results,	 the	 largest	 similarity	 of	 in	 vitro	 dissolution	profiles	
compared	 with	 the	 referent	 product	 was	 noticed	 on	 tablets	 produced	 with	 pre‐
compression	force/compression	force	1.6kN/10.0kN.	Increasing	pre‐compression	force	
(varied	 from	 0.4kN	 to	 1.6kN)	 caused	 a	 decrease	 in	 dissolution	 rate	 but	 increase	 in	
similarity	factor	f2.	This	was	probably	due	to	bonding	of	the	softer	granules	into	bigger	
granules	 with	 smaller	 specific	 area	 during	 the	 tableting	 process.	 From	 the	 obtained	
results	we	can	conclude	that	compression	forces	are	significant	factors	during	tableting	
process	 which	 directly	 influence	 in	 vitro	 profile	 of	 the	 final	 product.	 Well‐designed	
formulation	 and	 setting	 of	 critical	 parameters	 during	 product	 development	 provides	
repeatable/robust	process	that	ensures	production	of	tablets	with	desired	quality.	
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Kombinacija	 trimetoprima	 i	 sulfametoksazola	 u	 masenom	 odnosu	 1:5	 (80	 mg	
trimetoprima	 i	 400	 mg	 sulfametoksazola)	 predstavlja	 antibiotik	 koji	 se	 koristi	 za	
lečenje	različitih	bakterijskih	infekcija.	Cilj	ove	studije	je	da	se	proceni	efekat	promena	
sile	 kompresije	 i	 visine	 cilindra	 u	 procesu	 tabletiranja	 i	 uporede	 profili	 brzine	
rastvaranja	 aktivnih	 supstanci	 iz	 uzoraka	 ispitivane	 serije	 (sa	 različitim	 tvrdoćama	
tableta)	u	odnosu	na	referentni	lek.		
Svi	materijali	korišteni	u	formulaciji	se	konvencionalno	primenjuju	u	formulaciji	
čvrstih	farmaceutskih	oblika	lekova.	Oni	su	opisani	u	trenutno	važećem	izdanju	Ph.Eur.	
i	 ispunjavaju	 odgovarajuće	 zahteve	 kvaliteta.	 Ispitivana	 serija	 je	 pripremljena	 za	
tabletiranje	metodom	 vlažne	 granulacije	 u	 ultra	 brzom	mikseru.	 Dobijeni	 granulat	 je	
komprimovan	 na	 rotacionoj	 tablet	 presi,	 na	 okruglim	 klipovima	 promera	 12	 mm	 i	
podeljen	 u	 pet	 podserija	 na	 osnovu	 primenjene	 različite	 sile	 kompresije	 i	 dobijene	
tvrdoće	 tableta.	 Za	 analizu	 in	 vitro	 profila	 brzine	 rastvaranja	 aktivnih	 supstanci	
korištena	 je	 USP	 aparatura	 2	 (tipa	 lopatice),	 brzina	 obrtaja	 75	 rpm,	 temperatura	
37±0,5°C,	 900	 ml,	 tri	 medijuma	 za	 ispitivanje	 brzine	 rastvaranja	 (pH	 1,2,	 4,5;	 6,8).	
Uzorci	su	uzorkovani	nakon	10,	15,	30	i	45	minuta	i	analizirani	HPLC	metodom.	
Dobijeni	 rezultati	 pokazuju	 da	 promene	 u	 proizvodnim	 parametrima	 procesa	
mogu	dovesti	do	značajno	različitih	proϐila	brzine	rastvaranja	aktivnih	supstanci	za	istu	
formulaciju.	 Proϐili	 brzine	 rastvaranja	 trimetoprima	 i	 sulfametoksazola	 dobijeni	
analizom	pokazali	su	da	su	tablete	koje	su	proizvedene	sa	najvećom	silom	kompresije	
(2500	daN)	na	 vrlo	 niskoj	 visini	 cilindra	 (2,25	mm)	 slični	 referentnom	 leku	u	 sva	 tri	
medijuma	 za	 ispitivanje	 brzine	 rastvaranja	 različitih	 pH	 vrednosti.	 Vrednost	 faktora	
sličnosti	 (f2)	 između	 50	 i	 100	 ukazuje	 na	 to	 da	 su	 dva	 profila	 rastvaranja	 aktivne	
supstance	slična.	Povećanje	sile	kompresije	u	procesu	tabletiranja	značajno	je	povećalo	
tvrdoću	tableta	i	uticalo	na	proϐile	brzine	rastvaranja	aktivnih	supstanci.	
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Combination	of	 trimethoprim	and	sulfamethoxazole	 in	 the	1:5	weight	ratio	(80	
mg	 trimethoprim	 and	 400	 mg	 sulfamethoxazole)	 is	 widely	 used	 antibiotic	 for	 the	
treatment	of	a	variety	of	bacterial	infections.	The	aim	of	this	study	was	to	evaluate	the	
effect	 of	 changes	 in	 compression	 force	 and	 tablet	 cylinder	 height	 during	 tableting	
process	 and	 compare	 dissolution	 profiles	 of	 the	 test	 batch	 (with	 different	 tablet	
hardness)	versus	reference	brand	product	tablets.	All	materials	used	in	formulation	are	
conventionally	applied	in	the	formulation	of	solid	dosage	forms.	They	are	described	in	
the	current	Ph.Eur.	and	complied	to	the	quality	requirements.	Test	batch	was	prepared	
for	tableting	using	high	shear	mixer	granulator.	The	granules	were	compressed	on	12	
mm	 round	 shape	punches	on	 a	 rotary	 compression	machine	 and	divided	 in	 five	 sub‐
batches	based	on	different	compression	pressure	applied	and	obtained	tablet	hardness.	
In	 vitro	 dissolution	 testing	 was	 carried	 out	 using	 USP	 Apparatus	 2	 (paddle	 type),	
rotation	speed	75	rpm,	at	37±0.5°C,	900	ml	in	three	dissolution	media	(pH	1.2;	4.5;	6.8).	
Samples	were	withdrawn	at	10,	15,	30	and	45	minutes	and	analyzed	by	HPLC	method.	
Results	indicated	that	changes	in	the	manufacturing	process	parameters	can	lead	
to	 significantly	 different	 dissolution	 profiles	 for	 the	 same	 formulation.	 Dissolution	
profiles	 of	 trimethoprim	 and	 sulfametoxazole	 obtained	 in	 the	 analysis	 demonstrated	
that	tablets	which	are	produced	with	highest	compression	force	(2500	daN)	at	very	low	
cylinder	 height	 (2.25mm)	 are	 similar	 to	 the	 brand	 product	 in	 all	 three	 tested	media	
with	 different	 pH.	 Similarity	 factor	 value,	 f2	 between	 50	 and	 100	 suggests	 that	 two	
dissolution	 profiles	 are	 similar.	 Increasing	 compression	 force	 in	 tableting	 process	
significantly	enhanced	tablet	hardness	and	affected	drug	dissolution	rate.	
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U	 radu	 je	 ispitivan	 razvoj	 tableta	 sa	 barijum‐sulfatom	 koje	 se	 ne	 raspadaju	 u	
digestivnom	 traktu,	 a	 koriste	 se	 kao	 kontrastno	 sredstvo	 za	 merenje	 tranzitnog	
vremena	 kroz	 kolon.	 Intaktnost	 tableta	 u	 digestivnom	 traktu	 postiže	 se	 primenom	
polimera	 ‐	 polimetil‐metakrilata	 (PMMA)	 i	 Eudragit®	 RS	 PO,	 sinterovanih	 u	 pari	
organskog	 rastvarača	 ‐	 acetona	 ili	 izopropanola	 (IPA).	 Ispitano	 je	 više	 različitih	
formulacija	u	kojima	je	varirano:	vrsta	polimera	(Eudragit®	RS	PO	ili	PMMA),	postupak	
izrade	 (vlažna	 granulacija	 ili	 direktna	 kompresija),	 granulacija	 punioca	 kalcijum‐
hidrogenfosfat	 dihidrata	 (praškasti	 ili	 sitno	 granulisani)	 i	 vreme	 sinterovanja	 u	 pari	
acetona	ili	IPA.	Sinterovanje	u	pari	acetona	ili	IPA	je	vršeno	u	toku	7,	14,	21,	28	i	35h	na	
35ºC.	Kao	 izlazni	parametar	praćeni	 su	 	 zatezna	čvrstina,	 kao	značajna	karakteristika	
tableta	za	dalji	proces	sinterovanja	i	raspadljivost	sinterovanih	tableta.	
U	završnom	procesu	izrade	‐	sinterovanju	tableta	korišćene	su	samo	formulacije	
kod	 kojih	 je	 zatezna	 čvrstina	 tableta	 bila	 ≥20	 MPa.	 Iz	 tog	 razloga	 tablete	 izrađene	
direktnom	kompresijom,	 kao	 i	 tablete	 izrađene	 vlažnom	 granulacijom	 sa	 PMMA	 nisu	
sinterovane.	Zatezne	čvrstine	tableta	pre	i	posle	sinterovanja	ukazuju	da	se	primenom	
IPA	u	postupku	vlažne	granulacije	dobijaju	granule	koje	se	bolje	kompaktiraju	(dobijaju	
se	 tablete	 veće	 zatezne	 čvrstine),	 dok	 je	 aceton	 u	 procesu	 sinterovanja	 na	 35°C	
efikasniji,	što	je	i	očekivano	s	obzirom	na	viši		napon	pare	na	toj	temperaturi	u	odnosu	
na	IPA.		
Ispitivanja	su	pokazala	da	je	najadekvatnija	formulacija	koja	u	svom	sastavu	ima	
kalcijum‐hidrogenfosfat	 dihidrat,	 prašak,	 polimere	 Eudragit®	 RS	 PO	 i	 PMMA	 u	
masenom	 odnosu	 1:1,	 izrađena	 	 postupkom	 vlažne	 granulacije	 gde	 se	 kao	 rastvarač,	
osim	etanola	i	vode	koristi	IPA,	a	proces	sinterovanja	vrši	u	pari	acetona	na	35°C	u	toku	
35	h.	Kod	navedene	formulacije	ispunjen	je	propisani	kriterijum	o	neraspadanju	tableta	
u	vremenskom	intervalu	od	7	dana.	
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This	 study	 investigates	 development	 of	 non‐disintegrating	 tablets	with	 barium	
sulphate	which	are	used	as	a	contrast	agent	for	measuring	of	transit	time	through	the	
colon.	 Tablet	 intactness	 is	 achieved	 using	 polymers	 ‐	 Poly(methyl	 methacrylate)	
(PMMA)	and	Eudragit®	RS	PO,	 sintered	 in	 the	 vapour	of	organic	 solvent	 ‐	 acetone	or	
isopropyl	alcohol	(IPA).	Different	formulations	were	tested	with	variations	of	polymer	
type	 (Eudragit®	 RS	 PO	 or	 PMMA),	method	 of	 preparation	 (wet	 granulation	 or	 direct	
compression),	 grade	 of	 diluent	 calcium	 hydrogenphosphate	 dihydrate	 (powdered	 or	
finely	 granulated	 grade)	 and	 duration	 of	 sintering	 in	 the	 vapour	 of	 acetone	 or	 IPA.	
Sintering	in	the	vapour	of	acetone	or	IPA	was	performed	during	7,	14,	21,	28	and	35	h	
at	35ºC.	Tensile	strength	as	an	 important	 tablet	characteristic	 for	 further	sintering	as	
well	 as	 disintegration	of	 sintered	 tablets	were	 tested	 as	 outputs.	 Tablet	 formulations	
with	tensile	strength	≥20	MPa	were	only	used	for	sintering.	Due	to	this	reason,	tablets	
prepared	by	direct	compression	and	tablets	prepared	by	wet	granulation	with	PMMA	
were	 not	 sintered.	 Tensile	 strength	 of	 tablets	 before	 and	 after	 sintering	 showed	 that	
using	 of	 IPA	 in	 wet	 granulation	 process	 gives	 granules	 with	 better	 compaction	
properties	(tablets	with	higher	tensile	strength	were	obtained),	while	acetone	is	more	
efficient	 for	 sintering	 at	 35°C,	 as	 expected	 due	 to	 higher	 vapour	 pressure	 at	 this	
temperature,	 compared	 to	 IPA.	 Performed	 testing	 showed	 the	 best	 properties	 of	
formulation	 containing	 calcium	 hydrogenphosphate	 dihydrate,	 powder,	 Eudragit®	 RS	
PO	and	PMMA	in	mass	ratio	1:1,	which	was	prepared	by	wet	granulation	using	mixture	
of	ethanol,	water	and	 IPA	and	sintered	 in	 the	vapour	of	acetone	during	35	h	at	35ºC.	
This	formulation	fulfilled	criteria	of	non‐disintegration	during	7	days.		
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LEKOVI	ZA	HUMANU	UPOTREBU	KOJI	SADRŽE	PŠENIČNI	SKROB	I	
USKLAĐIVANJE	SA	NOVOM	REGULATIVOM	KOJA	SE	ODNOSI	NA	
INFORMACIJE	O	GLUTENU	‐	ISKUSTVA	SRBIJE	
 
Sofija	Vrcelj‐Jovanović,	Marija	Čarapić,	Ljiljana	Vojvodić,	Saša	Jaćović	
 
Agencija	za	lekove	i	medicinska	sredstava	Srbije	(Srbija)	
 
 
Gluten	 je	 protein	 ili	 smeša	 prolamin	 proteina	 koji	 se		 uglavnom	 mogu	 naći	 u	
pšenici,	 ali	 i	 u	 ječmu,	 raži	 i	manje	 u	 ovsu.	 Poremećaji	 povezani	 sa	 intolerancijom	 na	
gluten	 su:	 celijačna	 bolest,	 alergija	 na	 pšenicu	 i	 necelijačna	 preosetljivost	 na	 gluten.	
Celiaklija	je	sistemska	imuna	bolest	i	čest	je	poremećaj	u	Evropi	sa	prevalencom	od	1‐
2%.	 Srbija	 takođe	 ima	 visoku	 učestalost	 celijakije	 1:100	 (oko	 70	 000	 ljudi).	
Skrob	 se	 često	 koristi	 kao	 sredstvo	 za	 dopunjavanje/vezivanje/raspadanje	 u	 čvrstim	
farmaceutskim	oblicima	lekova,	 ili	u	novim	oblicima/sistemima	za	isporuku	lekova	na	
ciljanom	 mestu.	 Prema	 monografiji	 Ph.Eur.,	 za	 pšenični	 skrob	 zahtev	 za	 ukupne	
proteine,	uključujući	 i	 gluten,	 je	najviše	0,3%.	Nova	EMA	smernica	definiše	preciznije	
podatke	za	gluten	koje	se	moraju	navesti	na	pakovanju	i	u	Uputstvu	za	lek.	Zbog	čestih	
pitanja	 upućenih	 Agenciji	 za	 lekove	 koja	 se	 odnose	 na	 prisustvo	 glutena	 u	 lekovima,	
izvršena	 je	 evaluacija	 prisustva	 skroba	 u	 svim	 lekovima	 za	 humanu	 upotrebu,	 sa	
fokusom	 na	 pšenični	 skrob.	 Pregled	 baze	 podataka	 ALIMS‐a	 i	 statistička	 analiza	
rezultata	izvršeni	su	zaključno	sa	30.09.2017.	
Čvrsti	 farmaceutski	 oblici	 sadrže	 različite	 vrste	 skroba:	 kukuruzni,	 krompirov,	
pšenični,	 pirinčani,	 skrob	 preželatinizovan,	 natrijum‐skrobglikolat,	 alumijnum‐
skroboktenilsukcinat,	 hidroksietil	 skrob.	 Utvrđeno	 je	 da	 u	 poslednjih	 pet	 godina	 nije	
uočeno	značajno	povećanje	broja	lekova	koji	sadrže	pšenični	skrob	i	da	samo	njih	oko	
1%	sadrži	 ovaj	 skrob,	 što	 je	 manje	 od	 odobrenih	 u	 UK	 prema	
EMA/CHMP/704219/2013.	 Potrebno	 je	 definisati	 poreklo	 skroba	 prilikom	 dobijanja	
dozvole	 za	 lek,	 kako	 bi	 se	 utvrdilo	 prisustvo/odsustvo	 glutena,	 izbeći	 unakrsne	
kontaminacije	sa	proizvodima	koji	sadrže	gluten	i	uskladiti	 informacije	o	 leku	sa	EMA	
smernicom	 u	 vezi	 sa	 upozorenjem	 koje	 se	 odnosi	 na	 pšenični	 skrob	 (gluten).	 Pored	
SmPC‐a	i	PIL‐a	koji	su	dostupni	na	internet	stranici	ALIMS,	omogućiti	da	spisak	lekova	
koji	sadrže	pšenični	skrob	bude	dostupan	javnosti.	
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HUMAN	MEDICINES	CONTAINING	WHEAT	STARCH	AND	
HARMONIZATION	WITH	NEW	REGULATION	ON	GLUTEN	
INFORMATION	‐	EXPERIENCE	OF	SERBIA	
 
Sofija	Vrcelj‐Jovanović,	Marija	Čarapić,	Ljiljana	Vojvodić,	Saša	Jaćović	
 
Medicines	and	Medical	Devices	Agency	of	Serbia	(Serbia)	
 
 
Gluten	is	a	protein	or	a	mixture	of	prolamine	protein	found	mainly	in	wheat,	but	
also	 in	barley,	 rye	 and	 less	 in	oat.	Human	disorders	 related	 to	gluten	 intolerance	 are	
celiac	 disease,	 allergy	 to	 wheat	 and	 non‐celiac	 gluten	 sensitivity.	 CD	 is	 frequent	
disorder	in	Europe	with	a	prevalence	of	1‐2%.	Serbia	also	has	a	high	incidence	of	CD:	
1:100	 (approximately	 70000	 people).	 Starch	 is	 commonly	 used	 as	 a	 filler,	 binder,	
disintegrant	in	solid	dosage	forms	or	within	novel	drug	delivery	systems.	The	Ph.	Eur.	
Wheat	starch	monograph	sets	requirements	for	total	protein	(including	gluten	protein),	
with	maximum	limit	of	0.3%.	The	new	EMA	guidance	defines	with	more	precision	the	
statements	in	the	PIL	and	packaging.	Numerous	questions	were	addressed	to	ALIMS	in	
relation	 to	 the	possible	presence	of	gluten	 in	medicines.	The	presence	of	 starch	 in	all	
human	medicines	was	evaluated,	with	focus	on	the	wheat	starch.	Search	was	performed	
by	reviewing	ALIMS	database	and	by	analyzing	the	results	in	order	to	detect	medicines	
which	contain	different	types	of	starch	(closed	on	30.	September	2017).	
Solid	dosage	forms	contain	starch	originating	from	maize,	potato,	wheat,	rice,	as	
well	 as	 pregelatinized	 starch,	 sodium	 starch	 glycolate	 aluminum	 starch	
octenylsuccinate,	calcium‐carbonate	starch	mixture,	hydroxyethyl	starch.	It	was	found	
that	the	increase	in	the	number	of	medicines	containing	wheat	starch	was	low	in	past	
five	 years.	 A	 small	 number,	 approximately	 1%	 of	 human	 medicines,	 contain	 wheat	
starch,	 which	 is	 lower	 in	 comparison	 to	 UK	 results	 according	 to	
EMA/CHMP/704219/2013.	Vegetable	origin	of	starch	should	be	defined	 in	marketing	
authorization	 application	in	 order	 to	 justify	 the	 presence/absence	 of	 gluten.	 Also	 the	
cross‐contamination	 with	 products	 containing	 gluten	 should	 be	 avoided.	
Harmonization	 of	 product	 information	 with	 the	 updated	 EMA	 guidance	 is	 necessary	
concerning	wheat	starch	safety	warnings.	A	special	list	of	human	medicines	containing	
wheat	starch	should	be	made	publicly	available.	
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PREPARATI	PARACETAMOLA	ZA	ORALNU	PRIMENU	U	
PEDIJATRIJSKOJ	POPULACIJI:	PREGLED	EKSCIPIJENASA	
 
Božana	Nikolić	
 
Univerzitet	u	Novom	Sadu	‐	Medicinski	fakultet,	Dom	zdravlja	Novi	Sad	(Srbija)	
  
 
Neželjene	reakcije	na	lekove	mogu	biti	u	vezi	ne	samo	sa	aktivnim	supstancama	
nego	 i	 sa	 ekscipijensima.	 U	 ovom	kontekstu,	 pedijatrijski	 pacijenti	 se	 razmatraju	 kao	
posebno	 vulnerabilna	 populacija.	 U	 okviru	 ovog	 pregleda	 fokus	 je	 na	 preparatima	
parcetamola	s	obzirom	na	rasprostranjenu	upotrebu	istih	u	pedijatrijskoj	populaciji.	Cilj	
istraživanja	 je	bio	da	se	 identifikuju	ekscipijensi	prisutni	u	preparatima	paracetamola	
za	 oralnu	 primenu	 kod	 dece,	 i	 da	 se	 razmotri	 njihov	 bezbednosni	 profil.	 Sažeci	
karakteristika	 leka	 za	 selektovane	 lekove	 (n=12)	 su	preuzeti	 sa	 veb‐sajta	Agencije	 za	
lekove	 i	 medicinska	 sredstva	 Srbije;	 i	 iskazi	 od	 značaja	 su	 ekstrahovani	 iz	 odeljka	 2	
(Kvalitativni	i	kvantitativni	sastav)	i	subodeljka	6.1	(Lista	pomoćnih	supstanci).	
Deset	 ekscipijenasa	 (parabeni,	 natrijum‐benzoat,	 boje,	 etanol,	 propilenglikol,	
saharoza,	 sorbitol,	 saharin,	 aspartam,	 maltitol)	 sa	 potencijalnim	 uticajem	 na	
bezbednosni	profil	je	identifikovano.	Konzervansi,	boje	i	korastvarači	su	bili	prisutni	u	
5,	3	 i	3	preparata,	sledstveno.	U	proseku,	po	dva	zaslađivača	je	bilo	prisutno	u	tečnim	
preparatima;	 a	 saharoza,	 sorbitol	 i	 saharin	 su	 bili	 najzastupljeniji.	 U	 vezi	 sa	
bezbednosnim	 profilom	 identifikovanih	 ekscipijenasa,	 boje	 i	 parabeni	 mogu	
prouzorkovati	 alergijske	 reakcije,	 i	 u	 slučaju	 parabena	 one	 su	 često	 odloženog	 tipa.	
Korastvarači	(etanol,	propilenglikol)	su	farmakološki	aktivne	supstance	i	ako	se	unesu	
u	neuobičajeno	velikim	volumenima	(npr,	od	0,2	do	1,8	mL	etanola	nedeljno	(1	ml	≈	0,8	
g)	 kod	 preterminske	 novorođenčadi,	 ili	 >	 0,4	 ml/kg	 etanola	 kod	 dece;	 ili,	 60	 ml	
propilenglikola	bilo	kao	pojedinačna	doza	ili	podeljeno	u	više	doza	tokom	perioda	od	24	
časa	ili	8	dana)	mogu	precipitirati	simptome	intoksikacije,	posebno	kod	male	dece	zbog	
ograničenog	metaboličkog	 i	 renalnog	 klirensa.	 Zaslađivači	 maskiraju	 neprijatan	 ukus	
leka	 i	 presudni	 su	 za	 adherencu	 kod	 pedijatrijskih	 pacijenata;	 međutim,	 saharoza	 i	
polioli	(sorbitol	i	maltitol)	nisu	dobar	izbor	ekscipijensa	kod	dece	sa	intolerancijom	na	
fruktozu;	a	saharin	bi	trebalo	izbeći	kod	dece	sa	alergijom	na	sulfonamide.			
U	 selekciji	 najprikladnijeg	 paracetamol	 preparata	 od	 značaja	 je	 razmotriti	
bezbednosni	 profil	 ekscipijenasa,	 posebno	 kod	male	 dece	 i	 one	 sa	 istorijom	 reakcija	
hipersenzitivnosti	ili	retkih	genetski	prenosivih	poremećaja	metaboličkog	porekla.	
 
 
 
590 
 
 
 
PARACETAMOL	PREPARATIONS	FOR	ORAL	USE	IN	PEDIATRIC	
POPULATION:	A	REVIEW	OF	EXCIPIENTS		
 
Božana	Nikolić	
 
University	of	Novi	Sad	‐	Faculty	of	Medicine,	Health	Center	Novi	Sad	(Serbia)	
 
 
Adverse	 drug	 effects	 can	 be	 related	 not	 only	 to	 active	 substances	 but	 also	 to	
excipients.	 In	 this	context,	pediatric	patients	are	considered	as	particulary	vulnerable	
population.	In	this	review,	a	focus	is	on	paracetamol	preparations	with	respect	to	their	
widespread	use	in	pediatric	population.	The	aim	of	the	study	was	to	identify	excipients	
present	 in	 paracetamol	 preparations	 for	 oral	 use	 in	 children,	 and	 to	 consider	 their	
safety	profile.	Summary	of	Product	Characteristics	for	the	selected	preparations	(n=12)	
were	retrieved	from	the	Medicines	and	Medical	Devices	Agency	of	Serbia	website;	and	
statements	 of	 interest	 were	 extracted	 from	 section	 2	 (Qualitative	 and	 quantitative	
composition)	and	subsection	6.1	(List	of	excipents).	
Ten	excipients	(parabens,	sodium	benzoate,	coloring	agents,	ethanol,	propylene	
glycol,	sucrose,	sorbitol,	saccharin,	aspartame,	maltitol)	with	potential	impact	on	safety	
profile	were	identified.	Preservatives,	colorings	and	cosolvents	were	presented	in	5,	3	
and	 3	 preparations,	 respectively.	 On	 average,	 two	 sweeteners	were	 present	 in	 liquid	
preparations;	 and	 sucrose,	 sorbitol	 and	 saccharin	 were	 the	 most	 common.	 In	
association	with	the	safety	profile	of	 the	identified	excipients,	parabens	and	colorings	
can	cause	allergic	reactions,	and	in	case	of	parabens	they	are	commonly	of	delayed	type.	
Cosolvents	 (ethanol,	propylene	glycol)	are	pharmacologically	active	substances	and	 if	
they	are	ingested		in	unusually	large	volumes	(eg,	from	0.2	to	1.8	ml/week	of	ethanol	(1	
ml	 ≈	 0.8	 g)	 in	 preterm	 neonates,	 or	 >	 0.4	ml/kg	 of	 ethanol	 in	 children;	 or,	 60	ml	 of	
propylene	glycol	either	as	a	single	dose	or	divided	doses	over	a	24	hour	period	or	a	8	
day	one)	may	precipitate	symptoms	of	intoxication,	especially	in	young	children	due	to	
limited	 renal	 and	 metabolic	 clearance.	 Sweeteners	 mask	 the	 unpleasant	 taste	 of	
medicines	 and	 they	 are	 crucial	 for	 adherence	 in	 pediatric	 patients;	 however,	 sucrose	
and	 polyols	 (sorbitol,	 maltitol)	 are	 not	 a	 good	 choice	 of	 excipient	 in	 children	 with	
fructose	 intolerance;	 and	 saccharin	 should	 be	 avoided	 in	 children	 with	 sulfonamide	
allergy.			
In	the	selection	of	the	most	appropriate	paracetamol	preparation	is	important	to	
consider	safety	profile	of	excipients,	especially	in	young	children	and	those	with	history	
of	 hypersensitivity	 reactions	 or	 rare	 genetically‐transmitted	 disorders	 of	 metabolic	
origin.	
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In	vitro	dissolution	testing	plays	a	critical	role	in	the	life	cycle	of	a	generic	drug	product.	
In	 developing	 a	 dissolution	 test	 for	 a	 generic	 product	 intended	 to	 be	 marketed,	 the	
dissolution	 method	 should	 be	 „sufﬁciently	 rugged	 and	 reproducible	 for	 daily	
operations,	 capable	 of	 being	 transferred	 between	 laboratories	 and	 adequately	
discriminating	 to	 distinguish	 any	 changes	 that	 could	 affect	 the	 product’s	 in	 vivo	
performance”.	 Thus,	 dissolution	 studies	 may	 be	 related	 to	 the	 bioavailability	 of	 the	
drugs	in	the	body.		
Similarity	 of	 dissolution	 is	 assessed	 by	 comparison	 of	 the	 dissolution	 profiles	
(usually	%	drug	dissolved	vs	time)	based	on	the	similarity	factor	value	(f2)	as	described	
in	the	relevant	EMA	and	FDA	guidelines.		
In	 cases	 when	 the	 f2	 statistics	 is	 not	 applicable,	 the	 guideline	 addresses	 the	
possibility	 for	 using	 alternative	 statistical	 tools,	 using	 model‐dependent	 or	 model‐
independent	methods.	 In	 relation	 to	 this,	 herein	 we	 present	 a	 case	 study	 of	 generic	
immediate	 release	 drug	 product	 ‐	 conventional	 tablets	 (further	 referred	 to	 as	 test	
product)	 that	have	been	evaluated	 for	 comparative	dissolution	performance	versus	 a	
reference	drug	product	in	a	case	when	the	f2	statistics	was	not	applicable.	
From	 a	 regulatory	 point	 of	 view,	 the	 FDA	 guideline	 on	 Dissolution	 testing	
provides	 more	 detailed	 approach	 on	 the	 particulars	 in	 employing	 the	 alternative	
statistical	 methodologies	 for	 dissolution	 profiles	 comparison.	 This	 concept	 has	 been	
further	 elaborated	 in	 few	 studies,	 yet	 not	 many	 publications	 demonstrate	 real	 case	
studies	 on	 using	 alternative	 statistical	 methodologies	 for	 comparative	 dissolution	
analysis,	 hence	 it	 would	 be	 highly	 beneficial	 to	 further	 elaborate	 this	 concept	 and	
present	a	detailed	regulatory	approved	approach.		
The	 test	 product	 evaluated	 contains	 BCS	 1	 drug	 (high	 solubility,	 high	
permeability)	 and	 comparative	 dissolution	 analysis	 with	 the	 reference	 product	 was	
performed.	 f2	 statistics	was	not	 applicable	 since	 the	 requirement	 ‘Not	more	 than	one	
mean	value	of	>	85%	dissolved	for	any	of	the	formulations’	was	not	fulfilled.	Therefore,	
alternative	 statistical	methodologies	were	 employed:	model‐independent	 and	model‐
dependent.	
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Klopidogrel‐bisulfat	(CB)	je	antiagregacioni	lek,	koji	pripada	klasi	II	BSK.	Čvrste	
disperzije	 (SD)	 su	 disperzije	 ljekovite	 supstance	 u	 inertnom	 hidrofilnom	 nosaču.	 Cilj	
rada	 je	 bio	 ispitivanje	 uticaja	 vrste	 i	 koncentracije	 hidrofilnog	 polimera	 na	 brzinu	
rastvaranja	 klopidogrel	 bisulfata	 iz	 čvrstih	 disperzija.	 SD	 su	 izrađene	 metodom	
rastvaranja,	korišćenjem	četiri	različita	hidrofilna	polimera:	makrogol	6000	(Polyglycol	
6000	 S),	 povidon	 (Kollidon®	 30),	 kopovidon	 (Kollidon®	 VA	 64)	 i	 poloksamer	 407	
(KolliphorTM	P	407)	 i	četiri	masena	odnosa	CB‐polimer	(1:1,	1:3,	1:5,	1:9).	Uzorci	SD	 i	
prašak	 CB	 su	 punjeni	 u	 kapsule,	 tako	 da	 sadrže	 75	mg	 CB	 (terapijska	 doza).	 In	 vitro	
ispitivanje	brzine	rastvaranja	je	izvršeno	na	USP	aparaturi	1,	u	fosfatnom	puferu	pH	6,8,	
kao	 medijumu.	 Koncentracija	 CB	 je	 određivana	 nakon	 15,	 30,	 45	 i	 60	 minuta,	 HPLC	
metodom	 sa	 UV	 detektorom.	 Profili	 brzine	 oslobađanja	 CB	 iz	 SD	 su	 poređeni	 sa	
profilom	brzine	oslobađanja	čiste	supstance.	
SD	 izrađene	 sa	 hidrofilnim	 polimerima	 su	 pokazale	 poboljšanje	 brzine	
rastvaranja	 CB,	 u	 poređenju	 sa	 čistom	 aktivnom	 supstancom,	 gdje	 je	 koncentracija	
rastvorenog	CB	bila	32%,	nakon	60	minuta.	Sa	povećanjem	udjela	polimera	u	čvrstim	
disperzijama	 dolazi	 do	 povećanja	 brzine	 rastvaranja	 CB.	 Ovo	 povećanje	 brzine	
rastvaranja	 aktivne	 supstance	 može	 se	 objasniti	 smanjenjem	 veličine	 čestica	 i	
povećanjem	efektivne	površine	aktivne	supstance.	Nakon	60	minuta,	za	udio	polimera	
1:1,	najviše	se	CB	oslobodilo	iz	SD	sa	kopovidonom	(54%),	za	udio	polimera	1:3	iz	SD	sa	
kopovidonom	 i	 makrogolom	 (po	 63%),	 za	 udio	 polimera	 1:5	 iz	 SD	 sa	 makrogolom	
(93%)	i	za	udio	polimera	1:9	iz	SD	sa	poloksamerom	407	(96%).	
Čvrste	 disperzije	 sa	 ispitivanim	 polimerima	 su	 omogućile	 poboljšanje	 brzine	
rastvaranja	 CB,	 u	 poređenju	 sa	 čistom	 aktivnom	 supstancom.	Najveći	 procenat	 CB	 se	
oslobodio	 iz	 SD	 sa	 poloksamerom	 407	 (1:9)	 ‐	 96%	 za	 60	 minuta.	 Ovi	 rezultati	 su	
pokazali	da	pravilan	izbor	vrste	i	koncentracije	polimera	igra	važnu	ulogu	u	povećanju	
brzine	rastvaranja	CB.		
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Clopidogrel	bisulfate	(CB)	is	a	potent	antiplatelet	drug,	which	belongs	to	BCS	II	
class	 drugs.	 Solid	 dispersion	 (SD)	 is	 a	 dispersion	 of	 active	 ingredient	 in	 hydrophilic	
inert	carrier	matrix.	The	aim	of	this	study	was	to	assess	 influence	of	SD	formation	on	
the	CB	dissolution	rate.	Four	different	hydrophilic	polymers:	macrogol	6000	(Polyglycol	
6000	S),	povidone	 (Kollidon®	30),	 copovidone	 (Kollidon®	VA	64)	and	poloxamer	407	
(KolliphorTM	 P	 407),	 and	 four	 CB‐polymer	 ratios	 (1:1,	 1:3,	 1:5,	 1:9)	 were	 used	 to	
formulate	SD	using	solvent	evaporation	method.	All	SD	and	pure	CB	samples	were	filled	
in	 capsules	 in	 order	 to	 contain	 75	 mg	 of	 CB	 (therapeutic	 dose).	 In	 vitro	 dissolution	
testing	was	performed	 in	USP	apparatus	1,	 in	phosphate	buffer	pH	6.8,	 as	 a	medium.	
Concentration	 of	 CB	 was	 determined	 by	 HPLC‐UV	 method	 after	 15,	 30,	 45	 and	 60	
minutes.	Dissolution	profiles	were	compared	to	dissolution	profile	of	CB	pure	drug.		
SD	 prepared	 with	 hydrophyllic	 polymers	 showed	 improved	 dissolution	
compared	to	pure	drug	where	32%	of	CB	was	released	after	60	min.	 It	was	observed	
that	the	increase	in	amount	of	polymers	increased	dissolution	rate.	This	improvement	
could	 be	 due	 particle	 size	 reduction	 and	 an	 increase	 in	 the	 effective	 surface	 area.	
Results	 suggest	 that	 the	 best	 efficiency	 after	 60	min	 for	 1:1	weight	 ratio	 showed	 SD	
with	copovidone	 (54%),	 for	1:3	 ratio	SD	with	macrogol	6000	and	copovidone	 (63%),	
for	1:5	 ratio	SD	with	macrogol	6000	 (93%)	and	 for	1:9	 ratio	SD	with	poloxamer	407	
(96%).		
Preparation	 of	 binary	 SD	 with	 investigated	 polymers	 improved	 the	 drug	
dissolution	 rate	 compared	 to	 pure	 CB.	 SD	 with	 poloxamer	 407	 (1:9)	 was	 the	 most	
effective,	providing	96%	of	drug	released	after	60	min.	This	study	has	shown	that	the	
proper	 selection	 of	 type	 and	 concentration	 of	 polymer	 plays	 important	 role	 in	
increasing	the	dissolution	rate	of	CB.	
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ISPITIVANJE	MOGUĆNOSTI	PRIMENE	GLICERIL‐DIBEHENATA	I	
POLIETILENGLIKOLA	ZA	KOPROCESOVANJE	LAKTOZE	POSTUPKOM	
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Koprocesovani	 ekscipijensi	 (KPE)	 predstavljaju	 kombinaciju	 dva	 ili	 više	
ekscipijenasa	koji	su	obrađeni	odgovarajućim	postupkom	i	imaju	unapređena	svojstva	
u	odnosu	na	fizičku	smešu	istog	sastava.	Posebno	je	značajan	razvoj	KPE	koji	se	koriste	
pri	direktnoj	kompresiji.	U	ovoj	studiji	ispitana	je	mogućnost	koprocesovanja	laktoze	sa	
gliceril‐dibehenatom	 (GDB)	 ili	 polietilenglikolom	 (PEG)	 postupkom	 granulacije	
topljenjem.		
KPE	 su	 imali	 sledeći	 sastav	 –	 laktoza,	 monohidrat	 (70%);	 kalcijum‐hidrogen	
fosfat	(15%);	natrijum‐skrobglikolat	(5%)	i	vezivno	sredstvo	(10	%),	pri	čemu	je	KPEA	
sadržao	PEG	4000,	dok	je	KPEB	sadržao	GDB	(Compritol®	888	ATO).	Koprocesovanje	je	
vršeno	granulacijom	topljenjem,	a	KPE	su	poređeni	sa	fizičkim	smešama	istog	sastava.	
Potencijalne	 hemijske	 interakcije	 između	 ekscipijenasa	 ispitivane	 su	 infracrvenom	
spektroskopijom	(FTIR).	Komprimati	su	 izrađivani	na	simulatoru	kompresije	(Gamlen	
Instruments,	 Velika	 Britanija)	 pri	 pritiscima	 u	 opsegu	 80‐130	 MPa.	 Karakteristike	
materijala	procenjene	su	 ispitivanjem	protočnosti,	 gustine,	otpornosti	komprimata	na	
lomljenje,	 raspadljivosti	 i	 izračunavanjem	 Carr‐ovog	 indeksa,	Hausner‐ovog	 odnosa	 i	
zatezne	čvrstoće	komprimata.	
FTIR	spektroskopijom	je	utvrđeno	da	pri	koprocesovanju	nije	došlo	do	hemijskih	
promena	ekscipijenasa.	Oba	koprocesovana	ekscipijensa	imaju	unapređenu	protočnost	
u	 odnosu	 na	 fizičke	 smeše.	KPEA	 ima	unapređenu	 tabletabilnost	 u	 odnosu	 na	 fizičku	
smešu	(zatezna	čvrstoća	pri	pritisku	od	130	MPa	iznosila	je	2	MPa	za	KPEA	u	poređenju	
sa	1,5	MPa	za	komprimovanu	fizičku	smešu).	Komprimati	sa	KPEB	posedovali	su	nešto	
nižu	 zateznu	čvrstoću	u	odnosu	na	 fizičku	 smešu.	Duže	vreme	bilo	 je	potrebno	da	 se	
raspadnu	 komprimati	 sa	 KPEA	 (52	 s),	 u	 odnosu	 na	 komprimate	 sa	 KPEB	 (31	 s).		
Komprimati	fizičkih	smeša	su	se	raspali	za	isto	vreme	kao	i	odgovarajući	KPE.		
Koprocesovani	 ekscipijens,	 koji	 je	 kao	 vezivno	 sredstvo	 sadržao	 PEG	 poseduje	
bolju	protočnost	i	mehaničke	karakteristike	u	poređenju	sa	onim	koji	je	sadržao	GDB.	U	
slučaju	 oba	 KPE	 nije	 potrebno	 koristiti	 lubrikans	 pri	 izradi	 tableta,	 što	 predstavlja	
dodatnu	prednost	koprocesovanih	ekscipijenasa.	
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Co‐processed	 excipients	 (CPEs)	 are	 combinations	 of	 two	 or	 more	
excipients,obtained	 by	 the	 appropriate	 procedure,	 that	 possess	 superior	 properties	
compared	to	the	physical	mixtures	of	the	same	combination	of	excipients.	Development	
of	CPEs	for	direct	compression	is	especially	important.	This	study	has	investigated	the	
possibility	of	co‐processing	of	 lactose	with	glyceryl	dibehenate	(GDB)	or	polyethylene	
glycol	4000	(PEG)	by	the	melt	granulation	technique.	
CPEs	 were	 composed	 of	 lactose	 monohydrate	 (70%),	 calcium‐hydrogen	
phosphate	(15%),	sodium	starch	glycolate	(5%)	and	10%	of	the	meltable	binder	(PEG	
4000	 or	 Compritol®	 888	 ATO	 for	 co‐processed	 excipient	 A	 or	 B,	 respectively).	 CPEs	
were	made	by	the	melt	granulation	technique	and	compared	to	the	physical	mixtures	of	
the	 same	 composition.	 Infrared	 spectroscopy	 (FTIR)	 has	 been	 applied	 to	 analyze	 the	
potential	for	chemical	interactions	between	excipients.	The	comprimates	were	made	by	
powder	 compaction	 under	 the	 pressure	 in	 the	 range	 of	 80‐130	 MPa.	 Properties	 of	
materials	 were	 estimated	 by	 determination	 of	 flowability,	 density,	 hardness,	
desintegration	and	by	calculating	Carr’s	 index,	Hausner's	ratio	and	tensile	strength	of	
comprimates.	
FTIR	 spectroscopy	 revealed	 no	 chemical	 changes	 upon	 co‐procesinssing	 of	
excipients.	Both	CPEs	had	improved	flowability	in	comparison	to	the	physical	mixtures.	
CPEA	 has	 enhanced	 tabletability	 (tensile	 strength	 under	 the	 compaction	 pressure	 of	
130	 was	 2	 MPa	 for	 CPEA	 in	 comparison	 to	 1.5	 MPa	 forcomprimates	 ofthe	 physical	
mixture).	Compacts	with	CPEB	possessed	 slightly	 lower	 tensile	 strength	compared	 to	
the	 physical	mixture.	 Disintegration	 time	 for	 tablets	with	 CPEA	 (52	 s)	was	 longer	 in	
comparison	toCPEB	comprimates	(31	s).	Comprimates	of	physical	mixtures	had	almost	
the	same	disintegration	time	as	CPEs.	
Excipient	 co‐processed	 with	 PEG	 has	 superior	 mechanical	 properties	 and	
flowability	in	comparison	to	CPE	with	GDB.	In	the	case	of	both	CPEs	there	is	no	need	for	
additional	lubrication,	which	is	adventage	of	co‐processed	excipients.	
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POREĐENJE	FUNKCIONALNIH	SVOJSTAVA	POLIETILENOKSIDNOG	
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Hidrofilni	 polimeri	 nalaze	 veliku	 primenu	 u	 razvoju	 farmaceutskih	 preparata.	
Polietilenoksidni	 polimeri,	 kao	nejonski	polimeri	 sa	pH	nezavisnim	bubrenjem,	 imaju	
svojstvo	da	modifikuju	brzinu	oslobađanja	 lekovite	 supstance,	 a	 sve	 više	 se	 ispituju	 i	
njihova	 bioadhezivna	 svojstva	 kao	 posledica	 interakcije	 između	 polimernih	 lanaca	 i	
makromolekula	 sa	 površine	 sluzokoža.	 Cilj	 ovog	 rada	 je	 bilo	 ispitivanje	 osnovnih	
funkcionalnih	 svojstva	 odabranog	 polietilenoksidnog	 polimera	 u	 formulaciji	
mukadhezivnih	farmaceutskih	oblika.		
Hidrofilne	 matriks	 tablete	 izrađene	 su	 postupkom	 direktne	 kompresije	 na	
ekscenter	 tablet	 mašini	 (EK0	 single	 press	 punch,	 Korsch,	 Nemačka)	 sa	
polietilenoksidnim	polimerom	(PEO)	molekulske	mase	600	000	sa	udelom	od	20	i	60%,	
dok	 su	 postupkom	 istiskivanja	 pripremljeni	 ekstrudati	 u	 obliku	 diska	 koji	 su	 potom	
podvrgnuti	 sušenju	 mikrotalasima.	 Ekstrudati	 su	 sadržali	 isti	 polimer	 sa	 udelomod	
30%.	Sprovedeno	je	ispitivanje	stepena	bubrenja	i	erozije	tableta	i	ekstrudata	kao	i	 in	
vitro	ispitivanje	mukoadhezivnosti	uz	korišćenje	modifikovane	vage	sa	tasovima	i	10%	
disperzije	mucina.	
Analizom	stepena	bubrenja	uočeno	 je	da	ekstrudati	apsorbuju	najveću	količinu	
vode	 (~	 330%	 nakon	 2	 sata),	 dok	 su	 tablete	 sa	 većim	 udelom	 polimera	 vezale	 veću	
količinu	 vode	 (~	 180	 %)	 i	 znatno	 sporije	 erodirale	 u	 odnosu	 na	 tablete	 sa	 manjim	
udelom	 polimera.	 Ekstrudati	 su	 takođe	 pokazali	 i	 najveći	 stepen	 mukoadhezivnosti																			
(~	 660	 N/m2),	 zatim	 slede	 tablete	 sa	 60%	 (~	 500	 N/m2)	 i	 na	 kraju	 tablete	 sa	 20%	
polimera	(~	300	N/m2).	
Ispitivanjem	mukoadhezivnog	svojstva	PEO	polimera	utvrđeno	je	da	i	udeo	ovog								
hidrofilnog	 polimera	 i	 vrsta	 farmaceutskog	 oblika	 utiču	 na	 silu	 vezivanja	 (polimer	 –	
mucin).	 Ekstrudate	 i	 tablete	 sa	 većim	 udelom	 polimera	 odlikuje	 visok	 stepen	
mukoadhezije,	 dobra	 sposobnost	 apsorbovanja	 vode	 i	 sporija	 erozija.	 Ova	 saznanja	
predstavljaju	 dobru	 osnovu	 za	 dalji	 razvoj	 mukoadhezivnih	 sistema	 za	 isporuku	
lekovitih	supstanci.	
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Hydrophilic	 polymers	 are	 broadly	 used	 in	 the	 development	 of	 pharmaceutical	
preparations.	 Polyethylene	 oxide	 polymers	 (PEO),	 as	 pH‐independent	 nonionic	
polymers,	 have	 the	 ability	 to	modify	 the	 release	 rate	 of	 the	 drug.	 Their	 bioadhesive	
properties,	resulting	from	the	interaction	between	polymer	chains	and	macromolecules	
of	the	mucous	membranes,	are	of	great	interest.	The	aim	of	this	study	was	to	examine	
the	 basic	 functional	 properties	 of	 the	 selected	 polyethylene	 oxide	 polymer	 in	 the	
formulation	of	mucodhesive	pharmaceutical	dosage	forms.	
The	hydrophilic	matrix	tablets	were	directly	compressed	with	a	PEO	polymer	of	
600,000	molecular	weight,in	the	amount	of	20	and	60%,	while	extrudates	in	the	form	of	
disk	 were	 prepared	 and	 subsequently	 exposed	 to	 microwaves.	 The	 concentration	 of	
polymer	in	films	was	30%.	Degree	of	swelling	and	erosion	of	tablets	and	extrudates	was	
tested,	as	well	as	in	vitro	mucoadhesive	strength,	which	was	measured	on	the	modified	
weight	 scale	by	using	10%	porcine	gastric	mucin	dispersion.	Analysis	of	 the	 swelling	
rate	demonstrated	that	the	extrudates	absorbed	the	highest	amount	of	water	(~	330%	
of	the	initial	tablet	weight	after	2	hours),	while	tablets	with	a	higher	proportion	of	the	
polymer	bounded	higher	amounts	of	water	(~	180%)	and	eroded	significantly	slower	
compared	 to	 tablets	 with	 a	 smaller	 proportion	 of	 polymer.	 Extrudates	 also	 had	 the	
highest	 degree	 of	 mucoadhesion	 (~	 660	 N/m2),	 followed	 by	 tablets	 with	 60%																						
(~	500	N/m2)	and	finally	tablets	with	20%	of	polymer	(~	290	N/m2).	
Obtained	 results	 revealed	 that	 the	hydrophilic	 polymer	 amount,	 as	well	 as	 the	
dosage	 form,	 have	 influenceon	 the	 degree	 of	 mucoadhesion.	 Extrudates	 and	 tablets	
with	 the	 higher	 amount	 of	 polymer	 have	 high	 degree	 of	 mucoadhesion,	 good	 water	
absorption	capacity	and	erode	slowly.	These	 findings	are	a	good	basis	 for	 the	 further	
development	of	mucoadhesive	delivery	systems.	
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Koprocesovani	 ekscipijensi	 su	 razvijeni	 da	 bi	 se	 prevazišla	 ograničena	
protočnost	 i	kompresibilnosti	koje	mogu	da	se	 jave	prilikom	formulacije	 tableta.	Novi	
koprocesovani	 ekscipijens,	 RetaLac®,dobijen	 je	 koprocesovanjem	 hipromeloze	 i	
laktoze,	a	dizajniran	je	tako	da	omogućava	izradu	tableta	sa	produženim	oslobađanjem	
lekovite	 supstance	 postupkom	 direktne	 kompresije.	 Cilj	 ovog	 rada	 bio	 je	 procena	
mogućnosti	 primene	 RetaLac®‐a	 u	 formulaciju	 tableta	 sa	 produženim	 oslobađanjem,	
kao	 i	 ispitivanje	 uticaja	 masenog	 odnosa	 RetaLac®/lekovita	 supstanca	 na	 brzinu	
oslobađanja	 različitih	 model	 lekovitih	 supstanci.	 Ispitivane	 formulacije	 su	 sadržale	
RetaLac®‐a	 i	 odabranu	 model	 supstancu	 (karbamazepin,	 acetilsalicilna	 kiselina,	
paracetamol	i	kofein)	u	odnosu	1:1,	odnosno	3:1.	Smeše	za	tabletiranje	su	pripremljene	
pomoću	mešalice	 za	 praškove	 (Farmalabor	Tech	 powder	mixer,	 Farmalabor,	 Italija)	 i	
komprimovane	 pomoću	 ekscentar	 tablet	 mašine	 (EK0	 single	 press	 punch,	 Korsch,	
Nemačka).	 Izrađene	 tablete	 su	okarakterisane	u	pogledu	mehaničkih	osobina	 i	brzine	
oslobađanja	lekovite	supstance.	
Primenom	 RetaLac®	 koprocesovanog	 ekscipijensa	 omogućena	 je	 direktna	
kompresija	 svih	 pripremljenih	 smeša,	 bez	 obzira	 na	 udeo	 lekovite	 supstance	 i	
protočnost	 smeše	 praškova.	 Ispitivani	 uzorci	 pokazali	 su	 zadovoljavajuću	 zateznu	
čvrstoću	(0,5‐2	MPa),	izuzev	tableta	izrađenih	sa	većim	udelom	kofeina	i	paracetamola.	
Mehanizam	 oslobađanja	 lekovite	 supstance	 za	 sve	 uzorke	 je	 bio	 anomalni	 transport	
usled	bubrenja	i	relaksacije	polimera	u	ispitivanom	medijumu.	
Direktna	 kompresija	 smeše	 RetaLac®/lekovita	 supstanca	 je	 bila	 moguća	 bez	
obzira	 na	 udeo	 lekovite	 supstance	 i	 protočnost	 smeše.	 Produženo	 oslobađanje	 je	
postignuto	 u	 svim	 ispitivanim	 uzorcima,	 a	 mehanizam	 oslobađanja	 je	 bio	 anomalni	
transport.	Studija	 je	pokazala	da	 je	RetaLac®	pogodan	ekscipijens	za	 izradu	tableta	sa	
produženim	 oslobađanjem	 sa	 relativno	 visokim	 udelom	 lekovitih	 supstanci	 različitih	
karakteristika,	postupkom	direktne	kompresije.	
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Co-processed excipients have been	 developed	 to	 overcome	 flowability	 and	
compressibility	 issues	 related	 to	 different	 tablet	 formulations.	 RetaLac®	 is	
hypromellose/lactose	 based,	 novel	 coprocessed	 excipient	 designed	 as	 direct	
compression	aid	for	obtaining	sustained	drug	release.	The	aim	of	the	present	work	was	
to	 estimate	 RetaLac®	 suitability	 for	 tablet	 formulation	 and	 evaluate	 the	 effect	 of	
RetaLac®/drug	 ratio	 on	 the	 release	 rate	 of	 different	 model	 drugs.	 The	 investigated	
samples	 were	 composed	 of	 RetaLac®	 and	 selected	 model	 drug	 (carbamazepine,	
acetylsalicylic	 acid,	 paracetamol	 and	 caffeine)	 in	 the	 1:1	 and	 3:1	weight	 ratio.	 Tablet	
ingredients	 were	 mixed	 using	 powder	 mixer	 (Farmalabor	 tech	 powder	 mixer,	
Farmalabor,	 Italy,)	 and	 compressed	 using	 a	 single	 punch‐tablet	machine	 (EK0	 single	
punch	 press,	 Korsch,	 Germany).	 Prepared	 samples	 have	 been	 characterized	 with	
respect	to	their	mechanical	properties	and	drug	release.		
RetaLac®	enabled	direct	compression	of	all	 the	mixtures	prepared,	 irrespective	
of	the	drug	load	and	mixture	flowability.	The	investigated	samples	exhibited	desirable	
tensile	 strength	 (0.5‐2	 MPa),	 except	 the	 samples	 prepared	 with	 higher	 drug	 load	 of	
caffeine	and	paracetamol.	Drug	release	mechanism	for	all	the	samples	was	anomalous,	
non‐Fickian	diffusion.	This	was	likely	due	to	swelling	and	relaxation	of	the	polymer	in	
the	dissolution	media.		
Compression	 of	 RetaLac®/drug	 mixtures	 into	 compacts	 with	 satisfying	
characteristics	 was	 possible	 regardless	 of	 the	 drug	 load	 and	 mixture	 flowability.	
Sustained	 drug	 release	 was	 obtained	 for	 all	 the	 investigated	 samples.	 Drug	 release	
mechanism	was	anomalous,	non‐Fickian	diffusion.	The	study	has	shown	that	RetaLac®	
can	be	used	as	controlled	release	agent	for	preparation	of	modified	release	tablets	with	
relatively	high	drug	content	using	direct	compression	as	the	method	of	choice.		
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Mehanička	svojstva	višečestičnih	sistema	su	značajna	za	procenu	pogodnosti	za	
pakovanje	 i	 transport,	 kao	 i	 ponašanje	 prilikom	 kompresije.	 Sastav	 formulacije,	
posebno	 priroda	 i	 udeo	 polimera,	 značajno	 utiče	 na	 čvrstinu	 i	 elastičnost	 peleta.	 Cilj	
ovog	 rada	 bio	 je	 ispitivanje	 uticaja	 polimera	 na	 mehanička	 svojstva	 peleta	
pripremljenih	esktruzijom/sferonizacijom,	korišćenjem	različitih	smeša	polimera.	
Pelete	 sa	 5,	 7,5	 ili	 10%	 poli(etilen)oksida	 (PEO	 WSR303)	 ili	 karbomera	
(Carbopol	974P),	50%	kofeina	 i	mikrokristalnom	celulozom	pripremljene	su	vlažnom	
ekstruzijom/sferonizacijom,	 korišćenjem	 sita	 promera	 0,8	 mm	 (uzorci	 P1‐3	 i	 C1‐3,	
redom).	 Pripremljeni	 uzorci	 ispitani	 su	 u	 pogledu	 sadržaja	 vlage,	 raspodele	 veličina	
čestica,	odnosa	dimenzija	i	prave	gustine.	Čvrstina	peleta	ispitana	je	pomoću	reometra	
sa	ploča‐ploča	sistemom	bez	rotacije,	izračunate	su	zatezna	čvrstina	i	Jungov	modul.	
Svi	 uzorci	 su	pripremljeni	 uspešno,	 osim	uzorka	P3	 sa	 10%	PEO,	 usled	 niskog	
prinosa.	Sadržaj	vlage	peleta	bio	je	manji	od	3%,	medijana	veličine	834,21	μm	(P2)	do	
915,17	μm	(C3),	 a	prava	gustina	1,4573	g/cm3	 (C3)	do	1,4800	g/cm3	 (C1).	Veći	udeo	
polimera	doveo	 je	do	 smanjenja	prave	gustine.	 Svi	 uzorci	pokazali	 su	 zadovoljavajući	
odnos	 dimenzija.Ispitivanjem	 čvrstine	 peleta	 utvrđeno	 je	 da	 uzorci	 sa	 PEO	 pokazuju	
plastična	 svojstva,	 a	 pelete	 sa	 karbomerom	krti	 lom.	 Pelete	 sa	 karbomerom	 imale	 su	
značajno	 veće	 vrednosti	 zatezne	 čvrstine	 (27,75	 MPa	 za	 C1,	 do	 33,25	 MPa	 za	 C3)	 u	
poređenju	sa	PEO	uzorcima	(7,18	MPa	za	P1,	7,80	MPa,	za	P2),	kao	i	vrednosti	Jangovog	
modula.	 Ovo	 ukazuje	 na	 veću	 krutost	 i	 manju	 elastičnost	 peleta	 sa	 karbomerom.	
Povećanje	 udela	 polimera	 u	 okviru	 ispitivanog	 raspona	 neznatno	 je	 uticalo	 na	
mehanička	svojstva	peleta:	zatezna	čvrstina	je	bila	veća,	a	vrednosti	 Jungovog	modula	
smanjene.	
Dobijeni	 rezultati	 ukazuju	 da	 polimer	 u	 formulaciji	 utiče	 na	 procesabilnost	
vlažne	mase,	kao	i	na	mehanička	svojstva	peleta	dobijenih	ekstruzijom/sferonizacijom.	
Povećanje	udela	polimera	povećalo	je	vrednosti	zatezne	čvrstine,	ali	su	prinos	i	sfernost	
pripremljenih	peleta	bili	niži.	
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Multiparticulates	mechanical	 properties	 are	 important	 for	 assessing	 suitability	
for	 packaging	 and	 transport,	 as	 well	 as	 their	 compression	 behavior.	 Formulation	
composition,	especially	polymer	nature	and	concentration,	affects	pellet	hardness	and	
elasticity.	 The	 aim	 of	 this	 study	was	 to	 investigate	 polymer	 effect	 on	 the	mechanical	
properties	 of	 pellets	 prepared	 by	 extrusion/spheronization	 using	 different	 polymer	
blends.		
Pellets	containing	5,	7.5	or	10%	poly(ethylene)oxide(PEO	WSR303)	or	carbomer	
(Carbopol	 974P),	 50%	 caffeine	 and	microcrystalline	 cellulose	 were	 prepared	 by	 wet	
extrusion/spheronization	 using	 the	 sieve	 aperture	 0.8	 mm	 (samples	 P1‐3	 and	 C1‐3,	
respectively).	 The	 samples	 prepared	 were	 characterized	 with	 respect	 to	 moisture	
content,	 particle	 size	 distribution,	 aspect	 ratio	 and	 true	 density.	 Pellet	 hardness	was	
determined	 by	 rheometer	 with	 a	 plate‐plate	 system	 in	 non‐rotational	 mode,	 tensile	
strength	and	Young’s	modulus	were	calculated	subsequently.	
All	 samples	were	 successfully	 prepared,	 apart	 from	 P3	 (containing	 10%	PEO),	
whose	 yield	 was	 low.	 Pellet	 moisture	 content	 was	 less	 than	 3%;	 median	 pellet	 size	
834.21	μm	(P2)	to	915.17	μm	(C3),	while	their	true	density	was	1.4573	g/cm3	(C3)	to	
1.4800	 g/cm3	 (C1).	 All	 the	 investigated	 samples	 showed	 satisfying	 aspect	 ratio	 for	
pharmaceutical	application.	Hardness	testing	results	revealed	ductile	properties	of	PEO	
pellets,	 while	 carbomer	 pellets	 exhibited	 brittle	 fracture.	 Carbomer	 pellets	 had	
significantly	higher	tensile	strength	(27.75	MPa	for	C1,	to	33.25	MPa	for	C3)	compared	
with	PEO	samples	(7.18	MPa	for	P1,	7.80	MPa	for	P2),	as	well	as	Young’s	modulus.	This	
indicates	that	carbomer	pellets	were	stiffer	and	less	elastic.	Increase	in	polymer	content	
within	 the	 investigated	 experimental	 range	 slightly	 affected	 pellet	 hardness:	 tensile	
strength	increased,	while	Young’s	modulus	was	lower.	
The	 results	 obtained	 indicate	 that	 polymers	 employed	 can	 influence	wet	mass	
processability	 and	 mechanical	 properties	 of	 pellets	 obtained	 by	 extrusion	
spheronisation.	 Increase	 in	 polymer	 content	 resulted	 in	 slightly	 increased	 tensile	
strength,	but	led	to	reduced	yield	and	aspect	ratio	of	the	pellets	obtained.	
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Stereolitografija	(SLA)	se	zasniva	na	dejstvu	 lasera	koji	dovodi	do	očvršćavanja	
prethodno	 pripremljenog	 fotopolimerizujućeg	 rastvora	 u	 kome	 se	 nalazi	 lekovita	
supstanca,	polimer	i	fotoinicijator.	Najznačajniji	parametri	kod	ove	vrste	štampanja	su	
snaga	 izvora	 svetlosti,	 vreme	 izlaganja	 laseru	 i	 količine	 primenjenih	 polimera	 i	
fotoinicijatora.	Cilj	rada	bio	je	da	se	ispita	uticaj	sadržaja	vode	u	formulaciji	na	potrebno	
vreme	 izlaganja	 pripremljenih	 rezina	 dejstvu	 lasera	 kako	 bi	 se	 postiglo	 uspešno	
štampanje	printleta.	Dobijenim	printletama	su	ispitane	mehaničke	karakteristike.	
Pripremljeni	 su	 rezini	 koje	 sadrže	 polietilenglikol	 diakrilat	 (PEGDA),	
polietilenglikol	400	(PEG	400),	ibuprofen,	vodu	i	riboflavin.	U	svakoj	formulaciji	sadržaj	
ibuprofena	 bio	 je	 5%,	 a	 sadržaj	 vode	 je	 variran	 od	 5	 do	 30%.	 Model	 printleta	 je	
napravljen	 u	 programu	 3D	 Builder	 i	 preveden	 je	 u	 .stl	 dokument,	 a	 parametri	 su	
optimizovani	 u	 Creation	 Workshop	 X	 programu.	 Printlete	 su	 štampane	 na	 SLA	
štampaču	Duplicator	7,	Wanhao.	Debljina	svakog	sloja	u	toku	štampanja	bila	je	100	µm.	
Sa	 5%	 vode	 uspešno	 su	 štampane	 printlete	 uz	 vreme	 izloženosti	 laserskim	 zracima	
100000	ms.	Štampanja	 sa	manjim	vremenom	 izloženosti	 rezina	bila	 su	neuspešna	 jer	
usled	nedovoljne	 izloženosti	 laseru	nije	 došlo	do	 očvršćavanja	 formulacija.	 Povećanje	
sadržaja	vode	na	10,1%	zahtevalo	je	da	vreme	izloženosti	bude	najmanje	400000	ms,	a	
sa	30%	vode	u	formulaciji	štampanje	printleta	bilo	je	moguće	pri	vremenu	ekspozicije	
od	 800000	 ms.	 Mehaničke	 karakteristike	 ispitivanih	 printleta	 bile	 su	 ujednačene.	
Najveću	čvrstinu	pokazale	su	printlete	sa	10,1%	vode	(60,30±20,20N).	
Sadržaj	 vode	 utiče	 na	 vreme	 izloženosti	 laserskim	 zracima	 tako	 da	 je	 sa	
povećanjem	sadržaja	vode	u	 formulaciji	potrebno	duže	vreme	izlaganja.	Preporuke	za	
vreme	izloženosti	laserskim	zracima	ne	postoje,	pa	je	zbog	toga	potrebno	optimizovati	
ovaj	 parametar	 za	 svaku	 formulaciju	 pojedinačno	 da	 bi	 se	 omogućilo	 uspešno	
štampanje	printleta.	
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Stereolithography	 (SLA)	 is	 based	 on	 the	 solidification	 of	 a	 liquid	 resin	 by	
photopolymerization.	Resin	should	contain	drug,	polymer	and	photoinitiator.	The	most	
important	 parameters	 for	 this	 technology	 are	 the	 power	 of	 the	 light	 source,	 the	
exposure	 time,	 and	 the	 amount	 of	 polymers	 and	photoinitiator.	 The	 aim	of	 the	 study	
was	to	evaluate	the	influence	of	the	water	content	in	the	formulation	on	the	exposure	
time	in	order	to	successfully	fabricate	printlets.	The	obtained	printlets	were	tested	for	
mechanical	properties.	
Resins	 are	 prepared	 of	 polyethyleneglycol	 diacrylate	 (PEGDA),	
polyethyleneglycol	 400	 (PEG	 400),	 ibuprofen,	 water,	 and	 riboflavin.	 In	 each	
formulation,	 ibuprofen	 content	was	 5%	 and	 the	water	 content	was	 varied	 from	5	 to	
30%.	The	templates	used	to	print	the	printlets	were	designed	with	3D	Builder	software	
and	exported	as	a	stereolithography	file	(.stl)	into	software	Creation	Workshop	X	where	
parameters	are	 set.	Printlets	were	 fabricated	with	SLA	printer	Duplicator	7,	Wanhao.	
The	 layer	 thickness	 was	 100	 µm.	 With	 5%	 of	 water,	 printlets	 were	 successfully	
fabricated	with	exposure	time	of	100000	ms.	There	was	no	solidification	of	the	resins	
with	a	 lower	exposure	 time.	The	 increase	 in	water	 content	up	 to	10.1%	required	 the	
exposure	 time	 to	 be	 at	 least	 400000	ms,	 and	with	 30%	 of	 water	 in	 the	 formulation	
printing	was	possible	at	exposure	time	of	800000	ms.	The	mechanical	characteristics	of	
the	printlets	were	uniform.	The	highest	 strength	was	 shown	by	printlets	with	10.1%	
water	(60.30	±	20.20N).	
The	 water	 content	 affects	 the	 exposure	 time	 to	 the	 laser	 beams.	 With	 the	
increase	 in	 the	water	 content	 in	 the	 formulation,	 a	 longer	 exposure	 time	 is	 required.	
The	 guideline	 for	 exposure	 time	 does	 not	 exist,	 so	 it	 is	 necessary	 to	 optimize	 this	
parameter	for	each	formulation	individually	to	successfully	fabricate	printlets.	
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Mukoadhezivni	 oralni	 filmovi	 predstavljaju	 novi	 pristup	 u	 formulaciji	
farmaceutskih	 preparata	 koji	 pokazuje	 određene	 prednosti	 u	 odnosu	 na	
konvencionalne	 preparate	 za	 oralnu	 primenu.	 Međutim,	 farmakopeje	 i	 regulatorni	
vodiči	 ne	 navode	 uslove	 i	 kriterijume	 za	 ispitivanje	 ovih	 farmaceutskih	 oblika.	 Cilj	
istraživanja	je	bio	da	se	proceni	uticaj	sastava	formulacije	i	načina	izrade	na	mehaničke	
i	adhezivne	osobine	oralnih	filmova	baziranih	na	hidroksipropilmetilcelulozi	(HPMC).	
Ispitivani	 filmovi	 su	 se	 sastojali	 iz	 polimera	 (HPMC),	 plastifikatora	 (makrogol	
400)	i	piroksikama	kao	aktivne	supstance.	Kao	rastvarači	za	izradu	disperzija	korišćeni	
su	apsolutni	etanol	i	prečišćena	voda.	Ispitivanja	su	obuhvatila	određivanje	mehaničkih	
karakteristika,	 variranja	 mase	 i	 debljine	 filmova,	 raspadljivosti,	 vremena	 kvašenja,	
brzine	 apsorpcije	 medijuma,	 mukoadhezivnosti	 na	 bukalnoj	 svinjskoj	 sluzokoži,	
sadržaja	piroksikama	i	pH	vrednost	disperzija	za	izradu	filmova.	Rezultati	su	ukazali	na	
uniformnost	 debljine	 i	 mase	 izrađenih	 filmova.	 Sadržaj	 piroksikama	 bio	 je	 97,55‐
103,83%	 a	 pH	 vrednost	 disperzije	 4,09‐4,70	 što	 je	 posledica	 blago	 kisele	 prirode	
piroksikama.	 Deblji	 filmovi	 su	 pokazali	 veću	 mehaničku	 čvrstinu	 u	 odnosu	 na	 tanje	
filmove	 istog	 sastava,	 dok	 su	 se	 oni	 sa	 dodatkom	 plastifikatora	 odlikovali	 većom	
fleksibilnošću	i	procentom	istezanja.	Takođe,	pokazano	je	da	tanji	 filmovi	brže	upijaju	
veštačku	 salivu	 od	 debljih	 filmova	 istog	 sastava.	 Povećanje	 debljine	 filma	 i	 udela	
polimera	 produžilo	 je	 vreme	 raspadanja	 filmova.	 In	 vitro	 ispitivanje	 sa	 bukalnom	
svinjskom	sluzokožom	u	uravnoteženom	sistemu	za	procenu	adhezivnosti	pokazalo	 je	
da	 sa	 porastom	 udela	 polimera	 raste	 mukoadhezivnost,	 dok	 dodatak	 plastifikatora	
negativno	utiče	na	jačinu	adhezije.		
Prilikom	razvoja	oralnih	filmova	važno	je	izvršiti	opsežna	istraživanja	kako	bi	se	
identifikovala	optimalna	formulacija	koja	zadovoljava	unapred	određene	karakteristike	
kvaliteta.	 Ovakav	 farmaceutski	 oblik	 bi	 usled	 jednostavnog	 načina	 primene	 znatno	
poboljšao	 komplijansu	 pacijenata.	 Predlozi	 načina	 i	 uslova	 ispitivanja	 izneti	 u	 ovoj	
studiji	predstavljaju	doprinos	u	tom	smeru.		
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Mucoadhesive	 buccal	 patches	 represent	 a	 new	 approach	 in	 drug	 formulation	
with	 certain	 advantages	 in	 comparison	 to	 conventional	 oral	 dosage	 forms.	However,	
pharmacopoeias	and	regulatory	guidances	do	not	propose	experimental	conditions	nor	
requirements	 for	 the	assessment	of	 these	dosage	 forms.	The	aim	of	 the	 study	was	 to	
evaluate	 the	 influence	 of	 formulation	 composition	 and	 method	 of	 preparation	 on	
mechanical	 and	 adhesive	 properties	 of	 hydroxypropylmethylcellulose	 (HPMC)‐based	
buccal	patches.	
The	 investigated	 patches	 consisted	 of	 polymer	 (HPMC),	 plasticizer	 (macrogol	
400),	and	piroxicam	as	the	model	drug.	Absolute	ethanol	and	purified	water	were	used	
as	 solvents.	 The	 investigation	 of	 patches	 included	 determination	 of:	 mechanical	
characteristics,	variation	 in	mass	and	thickness,	disintegration	time,	wetting	time	and	
saliva	uptake,	mucoadhesivity	on	porcine	buccal	mucosa,	drug	content	and	pH	value	of	
the	dispersions	for	patches	preparation.	
The	obtained	results	indicated	uniformity	of	thickness	and	mass	of	the	patches.	
Piroxicam	content	was	97.55‐103.83%,	and	pH	value	of	the	dispersions	was	4.09‐4.70	
due	 to	 slightly	 acidic	 nature	 of	 piroxicam.	 Thicker	 patches	 had	 higher	 mechanical	
strenght	compared	to	thinner	patches	of	the	same	composition,	while	patches	with	the	
addition	of	macrogol	showed	greater	flexibility	and	percent	of	elongation.	Saliva	uptake	
was	 faster	 for	 thinner	 patches	 in	 comparison	 to	 thicker	 patches	 of	 the	 same	
composition.	 Disintegration	 time	 was	 influenced	 by	 thickness	 of	 the	 patches	 and	
amount	of	HPMC.	In	vitro	testing	on	porcine	buccal	mucosa	revealed	that	increase	in	the	
amount	of	HPMC	lead	to	stronger	mucoadhesion,	while	the	addition	of	plasticizer	had	
negative	effect	on	the	adhesion	strength	of	the	patches.		
Development	of	buccal	patches	requires	extensive	research	 in	order	 to	 identify	
the	optimal	formulation	that	meets	predefined	quality	characteristics.	Such	oral	dosage	
form	 would	 significantly	 increase	 patients	 adherence.	 Recommendations	 on	 the	
methods	and	conditions	to	assess	the	characteristics	of	buccal	patches,	provided	in	this	
study,	represents	a	contribution	in	this	direction.	
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Fiziološki	 zasnovani	 in	 silico	 modeli	 za	 predviđanje	 depozicije	 i	 apsorpcije	
inhalaciono	 primenjenih	 lekova	 se	 odnedavno	 koriste	 za	 biofarmaceutsku	
karakterizaciju	 ovih	 lekova.	 Međutim,	 nepotpuno	 poznavanje	 određenih	 fizioloških	
procesa	 i	 ponašanja	 leka	 u	 plućima	 neke	 su	 od	 prepreka	 koje	 ograničavaju	 primenu	
pomenutih	modela.	Cilj	studije	bio	 je	da	se	analizira	strategija	razvoja	 in	silico	modela	
za	 predviđanje	 depozicije	 i	 apsorpcije	 inhalaciono	 primenjenih	 lekova,	 koristeći	
budesonid	kao	model	supstancu.	
MPPD	 model	 (v.	 3.04,	 ARA	 Inc,	 USA)	 korišćen	 je	 za	 predviđanje	 depozicije	
budesonida	u	plućima	pacova,	a	GastroPlusTM	program	(v.	9.0.0007,	Simulation	Plus	Inc,	
USA)	za	predviđanje	apsorpcije	budesonida.	Podaci	o	depoziciji	leka	po	regionima	pluća	
i	 koncentraciji	 u	 plazmi	 dobijeni	 su	 u	 in	 vivo	 studiji	 na	 Sprague‐Dawley	 pacovima	
(težine	 180‐220	 g).	 Farmakokinetički	 parametri	 generisani	 su	 pomoću	 GastroPlusTM	
PKPlus	modula.	Rezultati	in	vivo	ispitivanja	su	pokazali	da	je	frakcija	deponovanog	leka	
(u	 obliku	 mikročestica)	 u	 alveolama	 (61%)	 znatno	 veća	 u	 odnosu	 na	 in	 silico	
predviđenu	vrednost	 (4,37%),	dok	 je	odstupanje	 između	 in	vivo	 određene	 (36,80%)	 i	
predviđene	 (56,15%)	 vrednosti	 nešto	 manje	 u	 slučaju	 inhaliranih	 nanočestica	 leka.	
PKPlus	 analiza	 je	 pokazala	 da	 se	 farmakokinetika	 budesonida	 najbolje	 može	 opisati	
troprostornim	modelom,	mada	neke	ranije	objavljene	studije	predlažu	primenu	jedno‐	
ili	dvoprostornih	modela.	In	silico	rezultati	su	pokazali	da	se	primenom	troprostornog	
farmakokinetičkog	modela	u	kombinaciji	sa	in	vivo	podacima	o	depoziciji	leka	u	plućima	
uspešnije	predviđa	koncentracija	budesonida	u	plazmi	u	odnosu	na	podatke	dobijene	
korišćenjem	jedno‐	ili	dvoprostornog	farmakokinetičkog	modela	i	in	silico	predviđenih	
vrednosti	za	regionalni	profil	depozicije.	
Depozicija	 leka	 jedan	 je	 od	 ključnih	 faktora	 koji	 utiču	 na	 apsorpciju	 leka	 u	
plućima.	Međutim,	pokazano	je	da	MPPD	model	ne	simulira	adekvatno	depoziciju	leka	u	
plućima	pacova.	Takođe,	kako	farmakokinetički	parametri	u	velikoj	meri	utiču	na	profil	
koncentracije	 leka	 u	 plazmi,	 neophodno	 je	 adekvatno	 dizajnirati	 in	 vivo	 studije	 na	
pacovima	i	obraditi	dobijene	rezultate.	
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Physiologically	 based	 in	 silico	 models	 for	 the	 prediction	 of	 inhaled	 drugs	
deposition	 and	 absorption	 recently	 emerged	 as	 advantageous	 biopharmaceutical	
assessment	 tool.	 However,	 lack	 of	 knowledge	 on	 certain	 physiological	 processes	 and	
drug	performance	in	the	lungs	are	some	of	the	obstacles	that	hinder	wider	use	of	these	
models.	 The	 aim	 of	 this	 study	was	 to	 analyze	 the	 strategy	 for	 generating	 an	 in	 silico	
model	 for	 the	prediction	of	 inhaled	drug	deposition	and	absorption	using	budesonide	
as	a	model	drug.	
MPPD	model	(v.	3.04,	ARA	Inc,	USA)	was	used	to	predict	budesonide	deposition	
in	rats,	and	GastroplusTM	software	(v.	9.0.0007,	Simulation	Plus	Inc,	USA)	was	used	to	
estimate	 the	 drug	 absorption	 profile.	 In	 vivo	 data	 on	 lung	 regional	 deposition	 and	
plasma	 concentration	 profiles	 were	 collected	 using	 Sprague‐Dawley	 rats	 (180‐220	 g	
body	 weight).	 Drug	 pharmacokinetic	 parameters	 were	 obtained	 using	 GastroPlusTM	
PKPlus	module.	In	vivo	results	showed	that	the	deposited	drug	fraction	in	alveoli	(61%)	
was	much	higher	than	the	predicted	value	(4.37%)	for	the	inhaled	microparticles,	while	
the	difference	between	observed	(36.80%)	and	predicted	(56.15%)	values	for	inhaled	
nanocrystals	 was	 less	 pronounced.	 PKPlus	 analysis	 indicated	 that	 budesonide	
pharmacokinetics	 is	 best	 described	 by	 three	 compartmental	 model	 although	 some	
previously	 published	 studies	 suggested	 one	 or	 two	 compartmental	 model.	 Modeling	
results	indicated	that	three	compartmental	pharmacokinetic	model	coupled	with	in	vivo	
deposition	 data	 gave	 better	 prediction	 of	 drug	 plasma	 concentration	 profile	 in	
comparison	 to	 one	 or	 two	 compartmental	 pharmacokinetic	 model	 and	 in	 silico	
deposition	data.	
Drug	deposition	 is	one	of	 the	key	 factors	affecting	pulmonary	drug	absorption.	
However,	available	MPPD	model	does	not	seem	to	accurately	predict	drug	deposition	in	
rats.	 In	 addition,	 since	 pharmacokinetic	 parameters	 inevitably	 affect	 drug	 plasma	
concentration	profile,	it	is	of	paramount	importance	to	properly	design	in	vivo	studies	
in	rats	and	analyze	the	obtained	results.		
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Lipidne	 mikročestice	 izrađene	 od	 biokompatibilnih	 i	 biodegradabilnih	
ekscipijenasa	 imaju	 veliki	 potencijal	 za	 primenu	 u	 obliku	 praškova	 za	 inhalaciju.	 Cilj	
rada	 bio	 je	 da	 se	 ispita	 veza	 između	 geometrijske	 i	 aerodinamičke	 veličine	 lipidnih	
mikročestica,	i	da	se	utvrdi	uticaj	brzine	protoka	vazduha	na	frakciju	sitnih	čestica.	
U	 studiji	 su	 korišćene	 dve	 formulacije	 lipidnih	mikročestica,	 F1	 i	 F2,	 izrađene	
metodom	 emulgovanja	 topljenjem,	 pri	 čemu	 je	 za	 izradu	 formulacije	 F1	 kao	 lipidna	
komponenta	korišćen	glicerildibehenat,	a	stearilalkohol	za	F2.	Geometrijska	raspodela	
veličine	 čestica	 određena	 je	 metodom	 laserske	 difrakcije	 (Mastersizer,	 Malvern	 UK).	
Aerodinamičko	 određivanje	 frakcije	 sitnih	 čestica	 vršeno	 je	 u	 staklenom	 impindžeru	
(Aparatura	 A,	 Ph.	 Eur.	 9.0),	 primenom	 dve	 brzine	 protoka	 vazduha,	 60±5	 i	 100±5	
L/min.	 Sadržaj	 aktivne	 supstance,	 salbutamol‐sulfata	 određen	 je	 metodom	 tečne	
hromatografije	u	kombinaciji	sa	masenom	spekrometrijom	(TSQ	Quantum	Access	MAX,	
USA).	 Rezultati	 su	 pokazali	 nešto	 manji	 geometrijski	 prečnik	 čestica	 formulacije	 F2	
(d50=	11,00	μm)	u	odnosu	na	F1	(d50=	13,45	μm)	i	veću	frakciju	sitnih	čestica,	manjih	od	
5	μm	(21,36%	za	F2	 i	17,11%	za	F1).	Međutim,	rezultati	aerodinamičkog	određivanja	
sitnih	 čestica	 pokazali	 su	 znatno	 manju	 frakciju	 sitnih	 čestica	 (2,76‐5,77%	 za	 obe	
formulacije).	 Ovakve	 razlike	 su	 najverovatnije	 uslovljene	 oblikom	 čestica	 koje	 nisu	
sferne,	 kao	 i	 nešto	 većom	 gustinom	 čestica	 (>	 1	 g/cm3).	 Takođe,	 pokazano	 je	 da	 ne	
postoji	značajna	razlika	u	udelu	sitnih	čestica	pri	promeni	brzine	protoka	vazduha,	kao	
ni	pri	primeni	kapsula	napunjenih	praškom	u	odnosu	na	direktno	punjenje	 inhalatora	
praškom.	Ovaj	 podatak	 ukazuje	 da	 zanemarljiva	 količina	 praška	 zaostaje	 na	 omotaču	
kapsule,	te	je	rizik	od	neujednačenog	doziranja	smanjen.	
Dobijeni	rezultati	pokazuju	da	je	za	isporuku	efektivne	doze	salbutamol‐sulfata	u	
pluća	 neophodno	 razviti	 formulacije	 sa	 manjim	 geometrijskim	 i	 aerodinamičkim	
prečnikom	čestica	i,	posledično,	većom	frakcijom	sitnih	čestica.	
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Lipid	microparticles	 composed	 of	 biocompatible	 and	 biodegradable	 excipients	
have	been	recognized	as	potentially	useful	deliver	systems	for	inhaled	drugs.	The	aim	of	
this	 study	 was	 to	 determine	 the	 relationship	 between	 geometric	 and	 aerodynamic	
particle	size	of	lipid	microparticles,	and	to	determine	the	effect	of	different	airflows	on	
fine	particle	fraction.	
Two	lipid	microparticle	formulations,	F1	and	F2,	were	tested	in	this	study.	Both	
formulations	were	prepared	by	melt	 emulsification	method;	 F1	was	made	of	 glyceryl	
dibehenate	 and	 F2	 of	 stearyl	 alcohol.	 Geometric	 particle	 size	 distribution	 was	
determined	by	 laser	diffraction	(Mastersizer,	Malvern	UK).	Glass	 impinger	 (apparatus	
A,	Ph.	Eur.	9.0)	was	used	 for	aerodynamic	assessment	of	 fine	particles	 fraction,	using	
two	air	flows,	60±5	and	100±5	L/min.	Salbutamol‐sulphate	content	was	determined	by	
liquid	 chromatography	 tandem	 mass	 spectrometry.	 The	 results	 indicated	 smaller	
geometric	 particle	 diameter	 for	 F2	 (d50=	 11.00	 μm)	 compared	 to	 F1	 microparticles	
(d50=	13.45	μm),	and	higher	fraction	of	particles	smaller	than	5	μm	(21.36%	for	F2	and	
17.11%	 for	F1).	However,	 the	 results	of	aerodynamic	assesment	showed	significantly	
smaller	 fine	 particles	 fraction	 (2.76‐5.77%	 for	 both	 formulations).	 These	 differencies	
probably	 result	 from	 the	 lack	 of	 particle	 sphericity	 or	 higher	 particle	 density	 (>1	
g/cm3).	In	addition,	there	was	no	significant	difference	of	fine	particles	fraction	under	
different	 air	 flows,	 nor	 between	 testing	with	 capsules	 filled	with	 powder	 and	 testing	
with	powder	directly	filled	in	the	inhaler.	These	data	indicate	that	negligible	amount	of	
powder	 adheres	 to	 the	 capsule	 shell,	 and	 therefore	 the	 risk	 of	 inconsistent	 dosing	 is	
decreased.	
The	results	suggest	 that	 improvement	of	 the	 formulations	 in	order	 to	decrease	
geometric	 and	 aerodynamic	 diameter,	 and	 increase	 fine	 particles	 fraction,	 are	
necessary	to	deliver	the	effective	salbutamol‐sulphate	dose	to	the	lung.	
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Captopril	 (CAP),	 (2S)‐1‐[(2S)‐2‐methyl‐3‐sulfanylpropanoyl]	 pyrrolidine	 –	 2	 ‐	
carboxylic	acid	 is	a	suitable	candidate	 to	be	 formulated	 in	sublingual	 tablets,	 the	best	
emergency	pharmaceutical	 form	to	be	used	by	the	patient	himself.	CAP	 is	 included	 in	
class	III	of	Biopharmaceutics	Classification	System;	that	means	it	has	a	low	membrane	
permeability	which	decreases	its	absorption	and	in	order	to	provide	this	drug	in	a	more	
accessible	 and	 patient	 compliant	 form,	 its	 bitter	 taste	 must	 be	 masked.	 Also,	 CAP	
undergoes	 oxidative	 dimerization	 to	 the	 major	 degradation	 product	 captopril	
disulphide	 in	 aqueous	 solutions.	By	 its	 formulation	 as	 an	 inclusion	 complex	with	β	 –	
cyclodextrin	we	are	trying	to	adjust	these	inconvenients,	and	to	obtain	a	stable	and	easy	
to	use	solid	sublingual	pharmaceutical	form	with	an	increased	bioavailability.	The	aim	
of	the	current	study	is	to	evaluate	the	ability	of	β	‐	cyclodextrin	to	include	captopril.	
The	pasta	method	of	complexation	in	solid	state	was	used	to	obtain	the	inclusion	
complexes.	 For	 comparison	 was	 prepared	 a	 simple	 physical	 mixture.	 Physical	 and	
chemical	characterization	of	raw	materials,	physical	mixture	and	the	inclusion	complex	
were	made	using	Fourier	transform	–	infrared	spectroscopy,	X‐ray	diffraction,	scanning	
electron	microscopy	and	simultaneous	thermal	analysis.	The	results	obtained	using	all	
these	 analytical	 techniques,	 proved	 that	 captopril	 forms	 stable	 complexes	 with	 β‐
cyclodextrin	in	1:2	molar	ratio,	and	the	complexation	was	almost	complete.	The	results	
of	the	present	studies	prove	that	CAP‐β‐CD	inclusion	complex	can	be	embedded	as	an	
active	 ingredient	 of	 sublingual	 tablets	 that	 can	 be	 successfully	 used	 in	 therapeutic	
practice.	
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Samoemulgujući	 sistemi	 su	 napredni	 sistemi	 za	 isporuku	 slabo	 rastvorljivih	
lekovitih	 supstanci,	 kao	 što	 je	 simvastatin.	 U	 njihov	 sastav	 mogu	 da	 uđu	 različite	
pomoćne	supstance,	a	izbor	zavisi	od	željenih	karakteristika	ovih	sistema.	Cilj	studije	je	
bio	 da	 se	 ispita	 uticaj	 različitih	kosurfaktanata	na	 veličinu	 emulgovanih	 kapi	 i	 brzinu	
oslobađanja	simvastatina,	kao	model	supstance.	
Samoemulgujući	 sistemi	 su	 izrađeni	 korišćenjem	 oleil	 makrogol‐6	 glicerida	
(Labrafil®)	 (10,0%)	 kao	 uljane	 faze,	 kaprilokaproil	 makrogol‐8	 glicerida	 (Labrasol®)	
(67,5%)	 kao	 surfaktanta	 i	 četiri	 različita	 kosurfaktanta	 (22,5%):	 polisorbata	 80,	
makrogol‐15	 hidroksistearata	 (Kolliphor®	 HS15),	 saharoze	 palmitata	 (D‐1616)	 ili	
saharoze	 stearata	 (D‐1816).	 Sadržaj	 simvastatina	 bio	 je	 5%	 u	 svim	 formulacijama.	
Karakterizacija	izrađenih	sistema	obuhvatila	je	procenu	sposobnosti	samoemulgovanja,	
kao	 i	 određivanja	 veličine	 emulgovanih	 kapi,	 indeksa	 polidisperziteta	 i	 brzine	
oslobađanja	simvastatina.	Vreme	samoemulgovanja	svih	uzoraka	bilo	je	veoma	kratko	
(manje	 od	 1	 min).	 Tečni	 samoemulgujući	 sistemi,	 izrađeni	 sa	 polisorbatom	 80	 ili	
Kolliphor®‐om	 HS15	 kao	 kosurfaktantom,	 imali	 su	 malu	 prosečnu	 veličinu	 kapi	
(14,36±0,07	 i	 17,53±0,17	 nm)	 i	 nizak	 indeks	 polidisperziteta	 (0,181±0,006	 i	
0,085±0,011).	 Polučvrsti	 samoemulgujući	 sistemi,	 izrađeni	 sa	 šećernim	 estrima	
(saharoza	palmitatom	ili	saharoza	stearatom),	kao	kosurfaktantima	prirodnog	porekla,	
imali	 su	 veću	 prosečnu	 veličinu	 kapi	 (251,4±0,64	 i	 277,0±1,65	 nm)	 i	 veći	 indeks	
polidisperziteta	 (0,237±0,041	 i	 0,392±0,005).	 Iako	 je	 uočena	 razlika	 u	 veličini	 kapi	
između	 uzoraka	 koji	 sadrže	 sintetičke	 ili	 prirodne	 kosurfaktante,	 nije	 bilo	 razlike	 u	
brzini	 oslobađanja	 simvastatina	 između	 ovih	 samoemulgujućih	 sistema.	 Lekovita	
supstanca	se	potpuno	oslobodila	 iz	svih	 formulacija	nakon	prvih	5	minuta	 ispitivanja.	
Osim	 toga,	 polučvrsti	 samoemulgujući	 sistemi	 su	 pokazali	 bolja	 svojstva	 u	 pogledu	
lakoće	punjenja	u	tvrde	kapsule.		
Ova	 ispitivanja	 su	 pokazala	 da	 se	 korišćenjem	 šećernih	 estara,	 kao	
kosurfaktanata,	mogu	dobiti	polučvrsti	 samoemulgujući	 sistemi,	 kao	potencijalni	novi	
nosači	 lekovitih	 supstanci.	 Opisani	 sistemi	 obezbeđuju	 odgovarajuću	 brzinu	
oslobađanja	inkorporirane	teško	rastvorljive	lekovite	supstance,	a	dodatna	prednost	u	
odnosu	na	tečne	sisteme	im	je	lakše	punjenje	u	tvrde	kapsule.	
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Self‐emulsifying	drug	delivery	systems	(SEDDS)	are	promising	delivery	systems	
for	poorly	water‐soluble	drugs	like	simvastatin.	A	number	of	excipients	may	be	used	to	
formulate	 these	 systems,	 and	 the	 choice	 of	 composition	 depends	 on	 the	 desired	
characteristics	 of	 the	 resulting	 SEDDS.	 The	 aim	 of	 this	 study	 was	 to	 investigate	 the	
influence	 of	 different	 cosurfactants	 on	 droplet	 size	 of	 SEDDS	 and	 release	 rate	 of	
simvastatin	as	a	model	drug.		
SEDDS	were	formulated	using	oleoyl	macrogol‐6	glycerides	(Labrafil®)	(10.0%)	
as	 oil	 phase,	 caprylocaproyl	macrogol‐8	 glycerides	 (Labrasol®)	 (67.5%)	 as	 surfactant	
and	four	different	cosurfactants	(22.5%):	polisorbate	80,	macrogol‐15‐hydroxystearate	
(Kolliphor®	 HS15),	 sucrose	 palmitate	 (D‐1616)	 or	 sucrose	 stearate	 (D‐1816).	
Simvastatin	 content	 was	 5%	 (w/w)	 in	 all	 formulations.	 Prepared	 formulations	 were	
evaluated	for	self‐emulsifying	ability,	droplet	size,	polydispersity	index	(PDI),	and	drug	
release	rate.	All	formulations	showed	very	short	emulsification	time	of	less	than	1	min.	
The	liquid	SEDDS,	containing	polisorbate	80	or	Kolliphor®	HS15	as	cosurfactants,	had	
small	 mean	 droplet	 size	 (14.36±0.07	 and	 17.53±0.17	 nm),	 and	 low	 PDI	 values	
(0.181±0.006	and	0.085±0.011).	Semi‐solid	SEDDS,	 incorporating	natural	sugar‐based	
excipients	 (sucrose	 palmitate	 or	 sucrose	 stearate)	 as	 cosurfactants,	 had	 larger	mean	
droplet	 size	 (251.4±0.64	 and	 277.0±1.65	 nm),	 and	 PDI	 values	 (0.237±0.041	 and	
0.392±0.005).	 Although	 there	 was	 a	 notable	 difference	 in	 droplet	 size	 between	
formulations	containing	synthetic	and	natural	cosurfactants,	there	was	no	difference	in	
simvastatin	release	rate	between	these	SEDDS.	A	complete	drug	release	occurred	from	
all	 formulations	 within	 the	 first	 5	 minutes.	 In	 addition,	 semi‐solid	 SEDDS	 were	
favorable	in	terms	of	ease	capsule	filling.	
This	study	revealed	that	inclusion	of	natural	excipients,	sucrose	esters,	in	SEDDS	
results	 in	 the	 formation	 of	 semi‐solid	 systems.	 These	 novel	 SEDDS	 provide	 an	
appropriate	release	rate	of	incorporated	poorly	water‐soluble	drug.	Additionally,	their	
consistency	is	more	appropriate	for	filling	into	hard	capsules.	
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KOMPLEKSA	HITOZAN/KSANTAN	NA	IN	VITRO	KINETIKU	
OSLOBAĐANJA	IBUPROFENA	
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Katedra	za	farmaceutsku	tehnologiju	i	kozmetologiju,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet	(Srbija)	
 
 
Ibuprofen	 je	 jedan	 od	 najčešće	 korišćenih	 nesteroidnih	 antiinflamatornih	
analgetika.	 Zbog	 kratkog	 poluvremena	 eliminacije	 (t1/2~2h)	 neophodna	 je	 česta	
primena	 farmaceutskih	 preparata	 sa	 trenutnim	 oslobađanjem.	 Radi	 smanjenja	
učestalosti	 doziranja	 razmatraju	 se	 formulacije	 sa	 produženim	 oslobađanjem.	
Biokompatibilni	 i	biodegradabilni	kompleksi	hitozana	sa	anjonskim	polimerima	mogu	
potencijalno	uticati	na	kinetiku	oslobađanja	peroralno	primenjenih	lekova.	Cilj	rada	bio	
je	 ispitivanje	uticaja	hidrogelova	 tipa	polielektrolitnog	kompleksa	hitozan/ksantan	na	
in	vitro	kinetiku	oslobađanja	slabo	rastvorljivog	ibuprofena.	
Pripremljeni	 su	 hidrogelovi	 mešanjem	 vodenih	 disperzija	 hitozana	 0,65%	 (pH	
5,6;	0,1M	HCl	i	0,2M	NaOH	)	i	ksantana	0,65%,	na	sobnoj	temperaturi.	Nakon	uklanjanja	
viška	vode,	ispiranja	i	sušenja	dobijeni	suvi	ostatak	(hidrogel)	je	usitnjen,	prosejan	(sito	
600	μm)	i	upotrebljen	za	pripremu	fizičkih	smeša	sa	ibuprofenom	u	masenom	odnosu	
1:1	 i	 1:2.	 Smeše	 su	 napunjene	 u	 kapsule	 veličine	 0	 i	 ispitivan	 je	 in	 vitro	 profil	
oslobađanja	u	aparaturi	sa	lopaticom	(50	rpm)	(Erweka	DT70,	Nemačka),	uz	korišćenje	
900	ml	akceptorskog	medijuma	(fosfatni	pufer	pH	7,2)	na	37±1°C.	Dobijeni	hidrogel	u	
hidratisanom	 obliku	 bio	 je	 opalescentan,	 a	 suvi	 ostatak	 bledožute	 boje.	 Zahtev	
Američke	 farmakopeje	 (USP)	 za	 in	 vitro	 ispitivanje	 brzine	 rastvaranja	 ibuprofena	 iz	
konvencionalnih	čvrstih	farmaceutskih	oblika	(tableta)	je	da	se	najmanje	80%	lekovite	
supstance	 oslobodi	 nakon	 60	 min.	 Kod	 ispitivane	 formulacije	 sa	 odnosom	
hidrogel:ibuprofen	1:1	nakon	60	min	oslobođeno	 je	16,20%	lekovite	supstance,	a	kod	
formulacije	 sa	 odnosom	 hidrogel:ibuprofen	 1:2	 utvrđeno	 je	 da	 se	 nakon	 60	 min	
rastvorilo	9,78%	ibuprofena.	Dobijeni	profili	oslobađanja	ibuprofena	bili	su	u	skladu	sa	
kinetikom	nultog	reda	(r2>	0,95),	a	brzina	rastvaranja	iznosila	je	0,416	mg/min	(maseni	
odnos	1:1)	i	0,396	mg/min	(maseni	odnos	1:2).	
Na	 osnovu	 dobijenih	 rezultata	 može	 se	 zaključiti	 da	 se	 korišćenjem	 hidrogela	
tipa	polielektrolitnog	kompleksa	hitozan/ksantan	može	postići	produženo	oslobađanje	
ibuprofena,	pri	čemu	je	ispitivani	maseni	odnos	hidrogela	i	ibuprofena	značajno	uticao	
na	brzinu	rastvaranja	aktivne	supstance.	
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Ibuprofen	 is	 one	 of	 the	 most	 frequently	 used	 non‐steroidal	 anti‐inflammatory	
analgesics.	 Due	 to	 its	 short	 half‐life	 (t1/2~2h),	 frequent	 administration	 of	 immediate	
release	 dosage	 forms	 is	 necessary.	 To	 reduce	 the	 frequency	 of	 dosing,	 prolonged	
release	 formulations	 are	 considered.	 Biocompatible	 and	 biodegradable	 chitosan	
complexes	with	anionic	polymers	can	potentially	influence	the	release	kinetics	of	orally	
administered	 drugs.	 The	 aim	 of	 this	 paper	 was	 to	 investigate	 the	 influence	 of	
polyelectrolyte	 complex	 chitosan/xanthan	 hydrogels	 on	 in	 vitro	 release	 kinetics	 of	
poorly	soluble	ibuprofen.	
Hydrogels	were	prepared	by	mixing	aqueous	dispersions	of	chitosan	0.65%	(pH	
5.6,	 0.1M	 HCl	 and	 0.2M	 NaOH)	 and	 xanthan	 0.65%	 at	 room	 temperature.	 After	
removing	 excess	water,	 rinsing	 and	drying,	 resulting	dried	 residue	 is	 crushed,	 sieved	
(sieve	600	μm)	and	used	to	prepare	physical	mixtures	with	ibuprofen	in	mass	ratio	1:1	
and	1:2.	The	mixtures	were	filled	into	capsules	size	0	and	in	vitro	release	profile	in	the	
paddle	apparatus	(50	rpm)	(Erweka	DT70,	Germany)	was	performed	using	900	ml	of	
acceptor	medium	(phosphate	buffer	pH	7.2)	at	37±1°C.	
The	resulting	hydrogel	in	hydrated	form	was	opalescent,	and	dried	residue	pale	
yellow.	The	US	Pharmacopoeia	requirement	for	in	vitro	dissolution	testing	of	ibuprofen	
from	 tablets	 is	 that	 at	 least	 80%	 of	 ibuprofen	 is	 released	 after	 60	 min.	 In	 the	
investigated	formulation	with	mass	ratio	hydrogel:ibuprofen	1:1,	after	60	min	16.20%	
of	 ibuprofen	was	released,	and	in	the	formulation	with	mass	ratio	hydrogel:ibuprofen	
1:2,	after	60	min	9.78%	of	ibuprofen	was	released.	Resulting	ibuprofen	release	profiles	
were	in	accordance	with	zero	order	kinetics	(r2	>0.95)	and	dissolution	rate	was	0.416	
mg/min	(mass	ratio	1:1)	and	0.396	mg/min	(mass	ratio	1:2).	
It	can	be	concluded	that	prolonged	release	of	ibuprofen	can	be	achieved	by	using	
polyelectrolyte	complex	chitosan/xanthan	hydrogels,	where	in	investigated	mass	ratio	
hydrogel:ibuprofen	significantly	influence	the	dissolution	rate.	
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Bojan	Čalija1,	Danina	Krajišnik1,	Aleksandra	Daković2,																																														
Kata	Trifković3,	Nikola	Milašinović4,	Jela	Milić1	
 
1Katedra	za	farmaceutsku	tehnologiju	i	kozmetologiju,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet,	2Institut	za	tehnologiju	nuklearnih	i	drugih	mineralnih	
sirovina,	3Katedra	za	hemijsko	inženjerstvo,	Univerzitet	u	Beogradu	–	
Tehnološko‐metalurški	fakultet,	4Katedra	forenzike,	Kriminalističko‐policijska	
akademija	(Srbija)	
 
Dodatkom	 glina,	 poput	 halojzita,	 moguće	 je	 unaprediti	 funkcionalnost	
hitozanskih	 filmova,	 poboljšanjem	 termičke	 stabilnosti,	 mehaničkih	 i	 optičkih	
karakteristika.	Karakteristike	hitozan‐halojzit	 kompozita	 zavise	od	 svojstava	 i	 odnosa	
konstituenata	 i	načina/postupka	 izrade.	Molekulska	masa	hitozana	prepoznata	 je	kao	
ključna	 funkcionalna	 karakteristika	 ovog	 polimera	 kada	 se	 koristi	 za	 izradu	 nosača	
lekovitih	 supstanci.	 Cilj	 studije	 je	 ispitivanje	 uticaja	 molekulske	 mase	 hitozana	 na	
funkcionalnost	 hitozan‐halojzit	 nanokompozitnih	 filmova	 kao	 potencijalnih	 nosača	 za	
lokalnu	isporuku	antibiotika.	
Filmovi	 su	 izrađeni	 postupkom	 izlivanja	 0,5%	 (m/m)	 disperzije	 halojzita	 u	
rastvoru	1,5%	(m/m)	hitozana	i	0,5%	(m/m)	tetraciklin‐hidrohlorida	u	akrilne	kalupe.	
Za	izradu	disperzija	korišćeni	su	visokodeacetilovani	nisko‐	(253,7	kDa),	srednje	(417,7	
kDa)	 i	 visokomolekularni	 (547,3	 kDa)	 hitozan.	 Nakon	 sušenja,	 filmovi	 su	 podvrgnuti	
određivanju	 mase	 i	 debljine,	 mehaničkoj,	 strukturnoj	 i	 termičkoj	 karakterizaciji	 i	
ispitivanju	brzine	oslobađanja	tetraciklin‐hidrohlorida	u	fosfatnom	puferu	pH	vrednosti	
5,8.	 Nanokompozitni	 filmovi	 su	 opalescentni	 i	 žuti,	 usled	 prisustva	 halojzita	 i	
tetraciklin‐hidrohlorida.	 Masa	 i	 debljina	 filmova	 su	 opadale	 od	 76,77±3,29	 do	
63,18±1,84	 mg,	 odnosno	 od	 89,12±6,83	 do	 77,7±2,3	 µm,	 redom,	 sa	 porastom	
molekulske	mase	hitozana.	Porast	molekulske	mase	hitozana	dovodio	je	i	do	smanjenja	
izduženja	pri	kidanju	 (od	60,94±5,05	do	23,42±1,31%),	 a	porasta	napona	pri	kidanju	
(od	 24,66±2,56	 do	 230,04±33,44	 MPa)	 i	 modula	 elastičnosti	 (od	 40,45±2,16	 do	
491,64±62,94	 MPa).	 FT‐IR	 i	 termičkom	 analizom	 potvrđene	 su	 hitozan‐halojzit	
interakcije	 i	 poboljšana	 termička	 stabilnost	 nanokompozitnih	 filmova	 u	 odnosu	 na	
hitozanske,	 ali	 nije	 uočen	 uticaj	 molekulske	 mase	 hitozana	 na	 strukturu	 i	 termičke	
osobine	 filmova.	 Tetraciklin‐hidrohlorid	 se	 usporeno	 oslobađao	 iz	 nanokompozitnih	
filmova,	 a	 posebno	 iz	 filmova	 izrađenih	 od	 niskomolekularnog	 hitozana	 (t50%≈5,5	 h;	
t90%>8	h).	Dobijeni	rezultati	ukazuju	da	molekulska	masa	hitozana	ima	značajan	uticaj	
na	 masu,	 debljinu	 i	 mehaničke	 karakteristike	 hitozan‐halojzit	 nanokompozitnih	
filmova,	 kao	 i	 na	 brzinu	 oslobađanja	 tetraciklin‐hidrohlorida,	 ali	 ne	 i	 na	 njihovu	
strukturu	i	termička	svojstva.	
616 
	
INFLUENCE	OF	CHITOSAN	MOLECULAR	WEIGHT	ON	
FUNCTIONALITY	OF	NANOCOMPOSITE	CHITOSAN‐HALLOYSITE	
FILMS	FOR	LOCAL	DELIVERY	OF	ANTIBIOTICS	
 
Bojan	Čalija1,	Danina	Krajišnik1,	Aleksandra	Daković2,																																													
Kata	Trifković3,	Nikola	Milašinović4,	Jela	Milić1	
 
1Department	of	Pharmaceutical	Technology	and	Cosmetology,	University	of	
Belgrade	‐	Faculty	of	Pharmacy,	2Institute	for	the	Technology	of	Nuclear	and	
Other	Mineral	Raw	Materials,	3Department	of	Chemical	Engineering,	University	
of	Belgrade	‐	Faculty	of	Technology	and	Metallurgy,	4Department	of	Forensics,	
Academy	of	Criminalistic	and	Police	Studies	(Serbia)	
 
Addition	of	clays,	such	as	halloysite,	may	improve	functionality	of	chitosan	films	
by	 improving	 their	 thermal	 stability,	 mechanical	 and	 optical	 characteristics.	
Characteristics	of	chitosan‐halloysite	composites	depend	on	characteristics	and	ratio	of	
individual	 constituents,	 and	 preparation	 procedure.	Molecular	weight	 is	 identified	 as	
one	 of	 the	 key	 functionality‐related	 characteristics	 of	 this	 polymer,	 as	 excipients	 for	
drug	 delivery	 devices.	 This	 study	 was	 aimed	 to	 investigate	 influence	 of	 chitosan	
molecular	 weight	 on	 functionality	 of	 chitosan‐halloysite	 nanocomposite	 films	 as	
potential	carriers	for	sustained	delivery	of	antibiotics.	
The	 films	were	 prepared	 by	 casting	 0.5%	 (w/w)	 halloysite	 dispersion	 in	 1.5%	
(w/w)	chitosan	and	0.5%	(w/w)	tetracycline	hydrochloride	solution	into	acrylic	molds.	
Highly	deacetylated	chitosans	having	average	molecular	weight	of	253.7,	417.7	i	547.3	
kDa,	labelled	as	low‐,	medium‐	and	high	molecular	weight	chitosan,	respectively,	were	
used	for	preparation	of	the	dispersions.	Upon	drying	films	were	subjected	to	mass	and	
thickness	determination,	mechanical,	structural	and	thermal	characterization	and	drug	
release	 studies	 in	 phosphate	 buffer	 solution	 pH	 5.8.	 Nanocomposite	 films	 were	
opalescent	 and	 yellow‐colored	 due	 to	 presence	 of	 halloysite	 and	 tetracycline	
hydrochloride.	Films	mass	and	thickness	decreased	from	76.77±3.29	mg	to	63.18±1.84	
and	 from	 89.12±6.83	 to	 77.7±2.3	 µm,	 respectively,	 following	 the	 increase	 in	 the	
chitosan	molecular	weight.	Increase	in	chitosan	molecular	weight	also	led	to	decrease	
in	 elongation	 at	 break	 (from	 60.94±5.05	 to	 23.42±1.31%),	 and	 increase	 in	 tensile	
strength	 (from	 24.66±2.56	 to	 230.04±33.44	 MPa)	 and	 elastic	 modulus	 (from	
40.45±2.16	 to	 491.64±62.94	 MPa).	 FT‐IR	 and	 thermal	 analysis	 confirmed	 chitosan‐
halloysite	 interactions	 and	 improved	 thermal	 stability	 of	 nanocomposite	 films	 in	
comparison	to	chitosan	films,	but	did	not	reveal	influence	of	chitosan	molecular	weight	
on	 structure	 and	 thermal	 properties	 of	 the	 films.	 Tetracycline	 hydrochloride	 release	
from	films	was	sustained,	particularly	from	the	films	consisted	of	low	molecular	weight	
chitosan	(t50%≈5.5	h;	t90%>8	h).	
Obtained	results	revealed	significant	 influence	of	chitosan	molecular	weight	on	
mass,	 thickness,	mechanical	 and	 drug	 release	 properties	 of	 nanocomposite	 chitosan‐
halloysite	films,	but	not	on	their	structure	and	thermal	properties.	
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Drug	delivery	to	the	CNS	poses	a	formidable	challenge.	The	BBB	and	the	blood‐
cerebrospinal	fluid	barrier	can	hamper	effective	transport	of	drugs	into	the	brain.	The	
main	 objective	 of	 the	 study	 was	 to	 formulate	 and	 characterize	 risperidone	 (RISP)	
loaded	 nanostructured	 lipid	 carriers	 (NLC's)	 as	 a	 parenteral	 delivery	 carrier	 with	
prolonged	 circulatory	 time	 which	 favors	 interaction	 and	 penetration	 into	 brain	
endothelial	cells.				
Different	 formulations	 of	 NLC's	 loaded	 with	 RISP	 were	 prepared	 by	 phase	
inversion	 temperature	 (PIT)	method.	 Particle	 size	 and	 particle	 size	 distribution,	 zeta	
potential	 encapsulation	 efficiency	 (EE),	 drug	 loading	 (DL),	 drug	 release,	 and	 thermal	
behavior	 of	 the	 prepared	 samples	 were	 determined.	 Optimized	 NLC’s	 were	 surface‐
modified	with	Tween	80,	PEG	400	and	Solutol	HS	15	 (3.5	 –	4.5%)	 to	assess	whether	
they	 show	 reduction	 of	 total	 protein	 adsorption	 thus	 leading	 to	 site‐specific	
accumulation	(targeting)	into	the	brain.		
By	using	19.96%	lipid	matrix	constituents	(56%	cetyl	palmitate	and	44%	Miglyol	
812	as	oil),	5%	RISP,	1.5%	phospholipid,	17%	Solutol	HS	15	as	hydrophilic	emulsifier,	
nanoparticles	with	 an	 average	 diameter	 of	 133	 nm	 (PdI~0.4)	with	 unimodal	 narrow	
size	distribution	were	prepared,	zeta	potential	‐13.8	mV,	EE	(89.24%),	DL	(31.3	mg/g)	
and	 gradual	 drug	 release	 after	 96	 h	 up	 to	 81.87%.	 DSC	 scans	 and	 calculated	
recrystallization	 index	 showed	 that	 the	 lipid	 phase	 in	 formulated	NLC`s	 remained	 in	
crystalline	 state	 with	 RISP	 solubilized	 in	 lipid	 matrix.	 Optimized	 NLC’s	 formulation	
showed	BSA	adsorption	of	0.75	mg/g	lipid.		
Present	study	reveals	potential	of	RISP	loaded	NLC's	as	drug	delivery	system	for	
parenteral	 administration	 with	 prolonged	 blood	 circulation	 time,	 thus	 favoring	 site‐
specific	brain	delivery.			
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Free	radicals	induce	lipid	peroxidation	in	cell	membranes	and	initiate	neuronal	
dysfunction	 and	 death.	 Therefore,	 oxidative	 stress	 is	 a	 cardinal	 hallmark	 of	
neurodegenerative	 disorders	 such	 as	 Alzheimer’s	 disease	 (AD).	 In	 addition	 to	 the	
numerous	effects,	Rosemary	extract	(RE)	exhibits	an	antioxidant	activity,	considered	as	
a	 possible	 source	 for	 AD	 prevention.	 Within	 this	 framework	 RE	 loaded	 NLs	 were	
prepared	and	the	correlation	between	in	vitro	drug	release	properties	and	antioxidant	
potential	was	examined.	
RE	 loaded	NLs	 (lechitin:cholesterol:PEG	=	8.7:1:1.7	and	9:1:0.17	 for	S1	and	S2,	
respectively)	were	prepared	by	modified	lipid	film	hydration	technique.	RE	loading	was	
determined	and	in	vitro	release	from	NLs	was	carried	out	in	phosphate	buffer	pH	7.4	by	
previously	validated	HPLC	method.	Antioxidant	capacity	of	RE	loaded	NLs	and	RE	was	
determined	 using	 Oxygen	 Radical	 Antioxidant	 Capacity	 (ORAC)	 assay	 based	 on	 the	
oxidation	 of	 a	 fluorescent	 probe	 by	 peroxyl	 radicals	 from	 2,2’‐Azobis	 (2‐
amidinopropane)	dihydrochloride.	Fluorescence	was	measured	every	30	min	(VICTOR,	
Perkin	Elmer,	USA)	during	 the	 examination	period	of	120	min.	All	 experiments	were	
conducted	 in	 triplicate	 and	 statistical	 analysis	 was	 done	 using	 ANOVA.	 RE	 loading,	
expressed	 through	 rosmarinic	 acid	 (RA),	 in	 NLs	 was	 4.10	 ‐	 4.28	 mg/100	 mg	 lipid.	
Obtained	 drug	 release	 profiles	 pointed	 that	 prepared	 NLs	 were	 characterized	 with	
controlled	release	properties	(0.55	and	0.99	mg	RA	released	within	120	min	for	S1	and	
S2,	 respectively).	 RE	 loaded	 NLs	 showed	 statistically	 significant	 higher	 antioxidant	
activity	(95.03±0.69%	and	96.40±0.73%	of	the	initial	fluorescence)	compared	to	native	
RE	 (90.04±2.51%),	 probably	 due	 to	 the	 presence	 of	 lecithin	 in	 the	 formulations	 and	
their	 controlled	 release	 properties.	 In	 this	 study	 an	 efficient	 in	 vitro	 antioxidant	
capacity	of	RE	loaded	NLs	was	confirmed,	which	may	serve	as	a	promising	strategy	for	
AD	prevention.	
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Combining	 the	 current	 knowledge	 of	 phytotherapy	 and	 pharmaceutics,	
nanostructured	 lipid	particles	 (NLC)	 loaded	with	 freeze	dried	Salvia	off.	L	methanolic	
extract	(FSE)	for	efficient	Alzheimer’s	disease	treatment	could	be	engineered.	The	aim	
of	the	study	was	to	determine	the	influence	of	quantity	of	hydrophilic	surfactant	upon	
NLC‐FSE	 physico‐chemical	 and	 biopharmaceutical	 properties	 and	 their	 possible	
correlation	with	antioxidant	activity.			
Four	samples	(S5‐S8)	of	NLC‐FSE	were	prepared	by	solvent	evaporation	method.	
Lipid	phase	consisted	of	phospolipon	90H	(kindly	donated	by	Phospholipid,	Germany)	
as	solid	 lipid	and	oleic	acid	as	 liquid	lipid	in	ratio	of	2.3:1.	Total	 lipids	along	with	FSE	
were	dissolved	 in	ethanol	as	organic	solvent	(1:0.11:20,	respectively).	Aqueous	phase	
was	composed	of	mixed	water	solution	of	0.5%	Poloxamer	407	and	1.1%	(S5),	2%	(S6),	
2.8%	(S7)	and	3.4%	(S8)	of	Tween	80.	Ratio	of	lipid	to	aqueous	phase	was	1:2.	Physico‐
chemical	 and	 biopharmaceutical	 properties	 were	 determined,	 as	 well	 as	 antioxidant	
activity.			
Surface	 morphology,	 particle	 size	 and	 size	 distribution,	 zeta	 potential	 and	
protein‐binding	properties	were	discussed	elsewhere.	Increased	quantity	of	Tween	80	
resulted	with	decreased	encapsulation	efficiency	(79.74%,	62.17%,	48.94%	and	47.9%	
for	S5,	S6,	S7	and	S8,	accordingly)	probably	due	to	the	smaller	particle	size,	as	well	as	
higher	solubilisation	of	FSE	thus	promoting	its	partitioning	into	the	outer	water	phase.	
In	vitro	dissolution	studies	indicated	prolonged	FSE	release	for	24	h	‐	44.98%;	24.17%,	
20.52%	 and	 18.77%	 for	 S5,	 S6,	 S7	 and	 S8,	 respectively.	 Comparing	 the	 values	 of	
correlation	coefficient	of	different	kinetics	models,	 the	best	fit	was	established	for	the	
Peppas	 and	Sahlin	model,	where	values	of	k1	 and	k2	 indicated	dominance	of	Fickian	
diffusion	and	 insignificant	 effect	 of	 case	 II	 transport.	Results	 of	modified	ORAC	assay	
indicated	that	highest	antioxidant	activity	was	associated	with	fastest	FSE	release.		
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The	aim	of	this	study	was	to	synthesize	amino‐functionalized	silica	nanoparticles	
as	systems	for	controlled	release	of	5‐fluorouracil	(5‐FU)	as	well	as	to	 investigate	the	
effects	of	the	process	parameters	upon	the	particle	size,	drug	encapsulation	efficacy	and	
drug	release.	
Silica	nanoparticles	were	synthesized	by	sol‐gel	method	at	room	(samples	S1	and	
S2)	and	elevated	temperature	(45°C)	(S3	and	S4).	The	molar	ratio	(mmol)	of	the	silica	
sol	 components	was	 tetraethyl‐orthosilicate:	 3‐aminopropyltriethoxysilane	 :	 ethanol	 :	
water	:	acetic	acid=	4.433	:	0.0427	:	428	:	611	:	8.735.	5‐Fluorouracil	was	added	to	the	
silica	 sol	 at	 the	 start	 of	 hydrolysis	 process	 (S1	 and	 S3)	 and	 during	 the	 synthesis	 of	
polymeric	matrix	(S2	and	S4).	Prepared	samples	were	characterized	in	terms	of	mean	
particle	 size	 and	drug	 loading	 efficiency.	 In	 vitro	drug	 release	 studies	 at	different	pH	
values	(pH	1.2	and	7.4)	were	performed.		
The	mean	particle	size	of	nanoparticles	was	418,	652,	144	and	207	nm	for	S1,	S2,	
S3	 and	 S4,	 respectively.	 Encapsulation	 efficacy	 and	 drug	 content	 of	 samples	 were	
24.57%	and	1.08	 (S1),	 29.70%	and	1.50	 (S2),	 56.68%	and	3.89	 (S3)	 and	44.10%	and	
2.04	 µg	 5‐FU/mg	 nanoparticles	 (S4).	 The	 experimental	 results	 suggest	 that	 the	
temperature	increase	during	the	synthesis	will	result	in	production	of	smaller	particles	
with	higher	drug	loading	efficiency.	Also,	higher	5‐FU	loading	was	observed	when	the	
active	 substance	 was	 added	 at	 the	 start	 of	 hydrolysis	 process.	 Dissolution	 studies	
revealed	similar	pH	dependent	drug	release	behavior	(faster	release	rate	at	pH	7.4)	in	
all	 prepared	 formulations,	 starting	 with	 an	 initial	 burst	 release	 phase	 which	 was	
followed	 by	 controlled	 release	 of	 the	 encapsulated	 drug.	 The	 investigated	 sol‐gel	
process	 parameters	 can	 affect	 the	 critical	 formulation	 attributes	 and	 should	 be	
considered	as	significant	factors	in	further	optimization	studies.	
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The	main	purpose	of	 this	 research	was	 to	prepare	oxaliplatin‐loaded	ORMOSIL	
nanoparticles	with	 two	different	methods,	and	 investigate	 their	 influence	on	the	drug	
release	behavior.		
ORMOSIL	 nanoparticles	 were	 prepared	 at	 elevated	 temperature	 by	 one‐step	
acid‐catalyzed	 hydrolysis	 using	 two	 different	 approaches:	 the	 addition	 of	 tetraethyl‐
orthosilicate	 and	 3‐aminopropyltriethoxysilane	 together	 at	 the	 beginning	 of	 the	
hydrolysis	 process	 (co‐condensation	 method)	 (formulation	 F1)	 or	 with	 post‐
modification	 (adding	 3‐aminopropyltriethoxysilane	 in	 hydrolised	 silica	 sol)	
(formulation	 F2).	 Nanoparticles	 size	 and	 drug	 loading	 were	 determined	 and	 drug	
release	studies	under	different	pH	conditions	 (0.1M	HCl	pH	1.2	and	phosphate	buffer	
pH	 7.4)	 were	 performed.	 Kinetic	 parameters	 were	 obtained	 by	 mathematical	
processing	of	the	drug	release	data	with	DDSolver	using	different	models	(zero‐order,	
first‐order,	Higuchi,	Korsmeyer‐Peppas).	
The	 particle	 size	 distribution	 of	 the	 prepared	 nanoparticles	 appeared	 as	
unimodal	 with	 average	 particle	 sizes	 151	 nm	 (F1)	 and	 163	 nm	 (F2).	 The	 content	 of	
oxaliplatin	was	1.53	µg/mg	(35.78	EE%)	 for	F1	and	3.42	µg/mg	nanoparticles	(53.17	
EE%)	 for	F2.	The	different	methods	of	organic	modification	resulted	 in	production	of	
nanoparticles	 with	 different	 matrix	 structure,	 hydrophilicity	 and	 porosity.	 The	
formulation	 prepared	 with	 co‐condensation	 method	 presented	 lower	 encapsulation	
efficiency	 and	 faster	 release	 rate	 of	 oxaliplatin,	 relative	 to	 the	 formulation	 produced	
using	 post‐modification	 method.	 The	 drug	 release	 data	 showed	 the	 best	 fit	 to	
Korsmeyer‐Peppas	equation:	 r2	were	0.9932	and	0.9892	 (F1)	and	0.9865	and	0.9870	
(F2)	at	pH	1.2	and	pH	7.4,	 respectively.	Obtained	n	values	 for	samples	F1	(0.291	and	
0.230)	 and	 samples	 F2	 (0.249	 and	 0.076)	 at	 pH	 1.2	 and	 7.4,	 respectively	 pointed	 to	
diffusion	governed	drug	release	from	porous	material.	Our	study	demonstrated	that	the	
preparation	method	could	affect	 the	 internal	 structure	of	 the	ORMOSIL	nanoparticles	
resulting	 in	 significant	 differences	 in	 the	 encapsulation	 efficiency	 and	 release	 rate	 of	
oxaliplatin.	
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Uprkos	 brojnim	 prednostima	 nanosuspenzija,	 nanometarska	 veličina	 čestica	
dovodi	 do	 povećanja	 slobodne	 površinske	 energije,	 koje	 je	 izvor	 inheretne	 fizičke	
nestabilnosti	 sistema.	 Kako	 bi	 se	 ovo	 preveniralo,	 koriste	 se	 različiti	 stabilizatori	
(polimeri,	 surfaktanti	 ili	 njihove	 kombinacije).	 Međutim,	 upotreba	 surfaktanata	 se	
povezuje	 sa	 brojnim	 problemima	 (narušavanje	 kristalne	 rešetke,	 kompatibilnost	 sa	
predviđenim	 putem	 primene…).	 Stoga	 je	 cilj	 ovog	 rada	 preliminarno	 ispitivanje	
stabilizacionog	 potencijala	 odabranih	 ekscipijenasa	 u	 formulaciji	 nanosuspenzija	 sa	
kurkuminom	 (CUR)	 kao	 model	 aktivnom	 supstancom	 (niska	 rastvorljivost	 i	
permeabilnost).	
Primarna	 disperzija	 je	 dobijena	 dispergovanjem	 kurkumina	 i	 stabilizatora	
(polisorbat	 80	 i	 Poloksamer	 188	 (1:1	 m/m)	 ili	 PVP	 K25	 ili	 PVP	 K30)	 u	
visokoprečišćenoj	 vodi	 uz	 pomoć	 rotor‐stator	 homogenizatora	 (Ultra‐Turrax	 T25).	
Gruba	 disperzija	 je	 potom	 preneta	 u	 mikrotube	 sa	 kuglicama	 cirkonijum‐oksida	
(medijum	 za	 usitnjavanje).	 Dalje	 smanjenje	 veličine	 čestica	 je	 postignuto	 uz	 pomoć	
ćelijskog	disraptora	 (Disruptor	Genie).	 Veličina	 i	 polidisperzni	 indeks	 (PDI)	 čestica	 su	
određeni	metodom	foton	korelacione	spektroskopije	(Zetasizer	Nano	ZS90),	pri	čemu	su	
merenja	vršena	24	h,	7	i	30	dana	nakon	izrade	nanosuspenzije.	
Nakon	 celokupnog	 perioda	 praćenja,	 nanosuspenzije	 sa	 odnosom	 CUR	 i	
stabilizatora	2,5:1	(m/m)	nisu	pokazale	statistički	značajno	povećanje	veličine	čestica	i	
promenu	 PDI	 (Repeated	 measures	 ANOVA,	 IBM	 SPSS	 statistics	 23).	 Dobijeni	 opseg	
veličina	 čestica	 se	 kreće	 od	 129,5	 do	 191,3	 nm,	 a	 PDI	 između	 0,155	 i	 0,263.	 U	
kombinaciji	 polisorbata	 80	 i	 Poloksamera	 188	 su	 dobijene	 čestice	 najmanje	 veličine	
(129,5	 –	 148,6	 nm),	 dok	 su	 kod	 nanosuspenzija	 stabilizovanih	 povidonima	 dobijene	
znatno	veće	čestice	(162	–	171,9	nm,	PVP	K30,	odnosno	177,6	–	191,3	nm	PVP	K25)	uz	
niže	vrednosti	PDI	(0,15	‐	0,25)	pri	identičnim	uslovima	mlevenja	(broj	i	dužina	trajanja	
ciklusa).	
Pored	 odnosa	 CUR/stabilizator	 i	 uticaja	mehaničkog	 stresa,	 pokazano	 je	 da	 na	
veličinu	 i	 distribuciju	 veličine	 čestica	 utiče	 i	 tip	 stabilizatora.	 Dalja	 ispitivanja	 će	
pokazati	 da	 li	 je	 došlo	 do	 izmena	 u	 kristalnoj	 strukturi	 tokom	mlevenja	 i	 eventualni	
uticaj	polimera	na	takve	pojave.	
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Despite	 the	 advantages	 of	 nanosuspensions,	 particle	 nanonisation	 leads	 to	
significant	 increase	 of	 free	 superficial	 energy,	 which	 is	 intrinsic	 source	 of	 system	
instability.	 To	 prevent	 this,	 different	 stabilizers	 are	 used.	 However,	 the	 use	 of	
surfactants	 is	 related	 to	 various	 issues	 (crystal	 structure	 deterioration,	 route	 of	
administration	compatibility…).	The	aim	of	this	paper	is	preliminary	stability	screening	
of	curcumin	(CUR,	 low	solubility	and	permeability)	nanosuspensions	 formulated	with	
different	excipients.	
The	 primary	 dispersion	 was	 obtained	 by	 dispersing	 curcumin	 and	 stabilizers	
(polysorbate	 80	 and	 Poloxamer	 188	 (1:1	 m/m)	 or	 PVP	 K25	 or	 PVP	 K30)	 in	 highly	
purified	 water	 by	 using	 rotor‐stator	 homogenizer	 (Ultra‐Turrax	 T25).	 The	 coarse	
dispersion	 was	 transferred	 into	 microtubes	 with	 zirconia‐oxide	 beads	 (milling	
medium).	 The	 further	 diminution	 of	 particles	 was	 accomplished	 by	 cell	 disruptor	
(Disruptor	Genie).	Size	and	PDI	were	determined	by	photon	correlation	spectroscopy	
(Zetasizer	Nano	ZS90)	24h,	seven	and	thirty	days	after	nanosuspension	preparation.	
Throughout	 the	 whole	 monitoring	 period,	 nanosuspensions	 with	 CUR	 	 to	
stabilizer	ratio	2.5:1	(m/m)	did	not	show	the	statistically	significant	increase	in	particle	
size	and	changes	in	PDI	(Repeated	measures	ANOVA,	IBM	SPSS	statistics	23).	Obtained	
particle	 size	 range	was	 from	129.5	 to	 191.3	 nm,	with	 PDI	 between	 0.155	 and	 0.263.	
Nanosuspension	with	 a	mixture	of	 Polysorbate	80	 and	Poloxamer	188	 as	 a	 stabilizer	
showed	 the	 smallest	 particle	 size	 (129.5	 –	 148.6	 nm)	 in	 comparison	 with	 other	
nanosuspensions.	PVP	K30	and	PVP	K25	showed	significantly	larger	particle	size	(162	–	
171.9	nm	and	177.6	–	191.3	nm,	respectively),	but	with	smaller	PDI	values	(0.15‐0.25)	
under	identical	grinding	conditions	(number/duration	of	the	cycles).	
Besides	 CUR/stabilizer	 ratio	 and	mechanical	 stress,	 these	 results	may	 indicate	
that	 particle	 size	 and	distribution	may	be	 affected	 by	 stabilizer	 type.	 Further	 studies	
will	show	whether	there	have	been	changes	in	the	crystalline	structure	during	grinding	
and	the	possible	impact	of	the	stabilizer	on	such	occurrences.	
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Pirazolohinoloni,	 ligandi	 za	 GABAa	 receptore,	 proučavaju	 se	 za	 terapiju	
neuropsihijatrijskih	 oboljenja.	 Za	 isporuku	 u	 mozak	 slabo	 rastvorljivih	 lekovitih	
supstanci	 intenzivno	 se	 razvijaju	 lipidne	 nanočestice.	 Cilj	 istraživanja	 je	 ispitivanje	
rastvorljivosti	 DK‐I‐60‐3	 u	 tečnim	 i	 čvrstim	 lipidima	 i	 izrada	 nanostrukturiranih	
lipidnih	nosača	(NLC)	homogenizacijom	pod	visokim	pritiskom.	
Rastvorljivost	 DK‐I‐60‐3	 u	 uljima	 određivana	 je	 shake‐flask	 metodom	 i	
analizirana	LC‐MS/MS	metodom.	Smeše	Softisan	154	i	triglicerida	srednje	dužine	lanca	
(MCT)	(1:4,	2:3,	1:1,	3:2,	3:7,	4:1)	i	Softisan	154,	MCT	i	DK‐I‐60‐3	sa	različitim	odnosima	
čvrstog	 i	 tečnog	 lipida	 (3:2,	 3:7)	 i	 udelom	 DK‐I‐60‐3	 (1%,	 5%)	 analizirane	 su	
diferencijalnom	skenirajućom	kalorimetrijom	(DSC)	i	difrakcijom	X‐zraka.	Formulacije	
NLC	sa	10%	lipidne	faze	(čvrst:tečan	lipid	1:1,	3:2,	3:7)	stabilizovane	polisorbatom	80	
(2%)	 izrađene	 su	 homogenizacijom	 pod	 visokim	 pritiskom	 (60°C,	 10	 ciklusa).	
Uzorkovanja	su	vršena	nakon	svakog	ciklusa	homogenizacije.	Nakon	izrade	određivani	
su	 veličina	 čestica	 (Z‐ave)	 i	 indeks	 polidisperznosti	 (PDI).	 U	 cilju	 ispitivanja	 uticaja	
procesnih	 parametara	 na	 Z‐ave	 i	 PDI	 varirani	 su	 pritisak	 homogenizacije	 (500	 i	 800	
bar)	i	hlađenje	nakon	homogenizacije	(sobna	temperatura	i	ledeno	kupatilo).		
DK‐I‐60‐3	 je	 slabo	 rastvorljiv	 u	 uljima	 (MCT	 0,046	 mg/ml,	 sojino	 ulje	 0,048	
mg/ml,	 ricinusovo	 ulje	 1,244	 mg/ml).	 Ipak,	 DSC	 rezultati	 ukazuju	 na	 delimičnu	
solubilizaciju	DK‐I‐60‐3	u	smešama	lipida,	dok	su	temperature	topljenja	svih	ispitivanih	
smeša	 ostale	 iznad	 40°C.	 Izrađene	 NLC	 su	 bile	 tečne,	 mlečno	 bele,	 sa	 plavičastim	
odsjajem.	 Formulacije	 izrađene	 pod	 višim	pritiskom	 i	 hlađene	 na	 sobnoj	 temperaturi	
imale	su	niže	Z‐ave.	Veličina	čestica	se	povećavala	sa	povećanjem	udela	ulja	u	lipidnom	
matriksu.	Nakon	5	ciklusa	homogenizacije	sve	formulacije	su	imale	Z‐ave	180‐210	nm	i	
PDI	0,100‐0,161,	a	daljom	homogenizacijom	nisu	se	značajno	menjali	ovi	parametri.	
NLC	 se	mogu	proučavati	 kao	nosači	DK‐I‐60‐3	 i	 homogenizacijom	pod	visokim	
pritiskom	 (60°C,	 800	 bar,	 5	 ciklusa)	 mogu	 se	 dobiti	 NLC	 zadovoljavajućih	
fizičkohemijskih	karakteristika.	
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Pyrazoloquinolinones,	 GABAa	 receptor	 ligands,	 are	 investigated	 for	
neuropsychiatric	disorders	treatment.	For	brain	delivery	of	poorly	soluble	actives,	lipid	
nanoparticles	 are	 intensively	 developed.	 The	 aim	was	 DK‐I‐60‐3	 solubility	 testing	 in	
liquid	 and	 solid	 lipids	 and	 nanostructured	 lipid	 carriers	 (NLC)	 preparation	 by	 high	
pressure	homogenization.		
DK‐I‐60‐3	solubility	in	oils	was	investigated	by	shake‐flask	method	and	analyzed	
by	LC‐MS/MS	method.	Mixtures	of	Softisan	154	and	medium	chain	triglycerides	(MCT)	
(1:4,	 2:3,	 1:1,	 3:2,	 3:7,	 4:1)	 and	 Softisan	 154,	 MCT	 and	 DK‐I‐60‐3	 with	 different	
solid:liquid	 lipid	 ratio	 (3:2,	 3:7)	 and	 DK‐I‐60‐3	 content	 (1%,	 5%)	 were	 analyzed	 by	
differential	scanning	calorimetry	(DSC)	and	X‐ray	diffraction.	NLC	with	10%	lipid	phase	
(solid:liquid	lipid	ratio	1:1,	3:2	i	3:7),	stabilized	by	polysorbate	80	(2%)	were	prepared	
by	 high	 pressure	 homogenization	 (60°C,	 10	 cycles).	 Samples	 were	 taken	 after	 every	
homogenization	cycle.	Afterwards	particle	size	(Z‐ave)	and	polydispersity	 index	(PDI)	
were	 determined.	 In	 order	 to	 investigate	 process	 parameters	 influence	 on	 Z‐ave	 and	
PDI,	 homogenization	 pressure	 (500	 and	 800	 bar)	 and	 cooling	 after	 homogenization	
(room	temperature	and	ice	bath)	were	varied.		
DK‐I‐60‐3	is	poorly	soluble	in	oils	(MCT	0.046	mg/ml,	Soybean	oil	0.048	mg/ml,	
Castor	oil	1.244	mg/ml).	However,	DSC	results	 indicate	partial	 solubilization	of	DK‐I‐
60‐3	in	lipid	mixtures,	while	melting	temperature	of	all	investigated	mixtures	remained	
above	 40°C.	 After	 preparation,	 NLC	 were	 liquid,	 milky‐white,	 with	 bluish	 reflection.	
Formulations	 prepared	 under	 higher	 pressure	 and	 cooled	 at	 room	 temperature	 had	
lower	Z‐ave.	 Particle	 size	was	 increased	by	 increasing	 the	 oil	 content	 in	 lipid	matrix.	
After	5	homogenization	cycles,	all	formulations	had	Z‐ave	180‐210	nm	and	PDI	0.100‐
0.161,	further	homogenization	didn’t	significantly	change	these	parameters.	
NLC	 could	 be	 investigated	 as	 carriers	 for	 DK‐I‐60‐3	 and	 by	 high	 pressure	
homogenization	 (60°C,	 800	 bar,	 5	 cycles)	 NLC	 with	 satisfying	 physicochemical	
characteristics	could	be	obtained.	
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U	 cilju	 povećanja	 rastvorljivosti	 i	 biološke	 raspoloživosti	 kurkumina	 (K),	
razvijene	 su	nanoemulzije	 sa	kurkuminom	 (KNE).	PEG‐ilovani	 fosfolipidi	 (PEG‐FL)	 su	
dodati	radi	produženja	vremena	cirkulacije	nanoemulzionih	(NE)	kapi.	Cilj	ove	studije	
je	 procena	 uticaja	 dodavanja	 kurkumina	 u	 formulaciju	 i	 procesa	 sterilizacije	 ‐	
autoklaviranja	 ili	 aseptične	 filtracije	 na	 fizičkohemijske	 karakteristike	 (veličinu	 kapi	 i	
zeta	potencijal)	NE,	PEG‐ilovanih	i	ne‐PEG‐ilovanih.	
NE	 su	 pripremljene	metodom	 homogenizacije	 pod	 visokim	 pritiskom	 na	 50°C.	
Masna	 faza	 (sojino	 ulje,	 benzil	 alkohol,	 trigliceridi	 srednje	 dužine	 lanca,	 lecitin	 soje	 i	
butilhidroksitoluen)	 je	 dodata	u	 vodenu	 fazu	 (glicerol,	 polisorbat	 80,	 natrijum	oleat	 i	
visoko	prečišćena	voda)	i	homogenizovana	na	homogenizatoru	pod	visokim	pritiskom	
10	 ciklusa	 na	 800	 bara	 (EmulsiFlex‐C3,	 Avestin	 Inc.,	 Canada).	 PEG‐FL:	 PEG2000‐
DSPE/PEG5000‐DPPE,	 su	 dodati	 u	 masnu	 ili	 u	 vodenu	 fazu	 u	 koncentraciji	 od	
0,1%/0,3%.	Kod	KNE,	K	 je	prvo	rastvoren	u	benzil	 alkoholu,	a	potom	dodat	u	masnu	
fazu.	Nakon	izrade	sve	NE	su	bile	filtrirane	kroz	membranski	filter	dimenzija	pora	0,22	
µm,	 a	 placebo	 nanoemulzije	 (bez	 kurkumina)	 su	 bile	 autoklavirane	 (121°C;	 15	min).	
Izmerena	je	veličina	kapi	(Z‐Ave,	d10,	d50,	d100),	 indeks	polidisperznosti	(PDI)	 i	zeta	
potencijal.	
Veličina	 kapi	 (Z‐Ave)	 svih	 nanoemulzija	 je	 bila	 od	 101	 do	 108	 nm,	 što	 je	
potvrđeno	laserskom	difrakcijom‐	vrednost	d50	za	sve	formulacije	se	nalazila	u	opsegu	
od	105	do	113	nm.	Nije	uočeno	prisustvo	većih	kapi.	PDI	 je	bio	manji	od	0,15,	a	zeta	
potencijal	niži	od	‐40	mV,	što	dokazuje	da	su	sve	razvijene	NE	pogodne	za	parenteralnu	
primenu.	
Merenja	veličine	kapi	i	zeta	potencijala	su	pokazala	da	ne	postoji	značajna	razlika	
između	 PEG‐ilovanih	 i	 ne	 PEG‐ilovanih	 NE	 bilo	 da	 sadrže	 kurkumin	 ili	 ne,	 da	 li	 su	
autoklavirane,	 filtrirane	 ili	nesterilisane,	 što	znači	da	PEG‐ilovane	nanoemulzije	mogu	
da	budu	sterilisane	ili/i	im	se	može	dodati	kurkumin	bez	narušavanja	fizičko‐hemijske	
stabilnosti	sistema.	
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In	 order	 to	 increase	 solubility	 and	 bioavaibility	 of	 curcumin	 (C),	 C‐loaded	
nanoemulsions	 (CNEs)	 were	 developed.	 PEG‐ylated	 phospholipids	 (PEG‐PLs)	 were	
added	to	prolong	the	circulation	 time	of	nanoemulsion	(NE)	droplets.	The	aim	of	 this	
study	was	 to	assess	 the	 impact	of	C‐loading	and	sterilization	process	 ‐	autoclaving	or	
aseptic	 filtration	 on	 the	 NEs	 physicochemical	 characteristics	 (droplet	 size	 and	 zeta	
potential),	both	PEG‐ylated	and	non‐PEG‐ylated.	
NEs	were	prepared	by	high	pressure	homogenization	method	at	50°C.	Oil	phase	
(soybean	 oil,	 benzyl	 alcohol,	 medium	 chain	 triglycerides,	 soybean	 lecithin	 and	
butylhydroxytoluene)	 was	 added	 to	 water	 phase	 (glycerol,	 polysorbate	 80,	 sodium	
oleate	 and	 highly	 purified	water)	 and	 homogenized	with	 high‐pressure	 homogenizer	
(EmulsiFlex‐C3,	 Avestin	 Inc.,	 Canada)	 for	 10	 cycles	 at	 800	 bar.	 PEG‐PLs	 –	 PEG2000‐
DSPE/PEG5000‐DPPE,	 were	 added	 to	 the	 oil	 or	 water	 phase	 at	 0,1%/0,3%	
concentration.	For	CNEs,	C	was	first	dissolved	in	benzyl	alcohol,	and	then	added	into	oil	
phase.	After	preparation,	 all	NEs	were	 filtered	 through	0,22	µm	membrane	 filter	 and	
placebo	 nanoemulsions	 –	 without	 curcumin	 were	 autoclaved	 (121°C;	 15	 min).	 NE	
droplet	size	(Z‐Ave,	d10,	d50,	d100),	polydispersity	index	(PDI)	and	zeta	potential	were	
measured.	
Mean	 droplet	 size	 (Z‐Ave)	 of	 all	 NEs	 (C‐loaded	 and	 placebo,	 non‐sterilized,	
autoclaved	and	filtered)	was	in	the	range	of	101–108	nm,	confirmed	by	laser	diffraction	
measurements	 ‐	 d50	 values	 for	 all	 formulations	 was	 between	 105	 and	 113	 nm.	 No	
larger	droplets	were	detected.	PDI	was	below	0.15	and	ZP	below	‐	40	mV,	suggesting	
that	all	developed	NEs	were	suitable	for	parenteral	use.	
Droplets	 size/PDI	 and	 zeta	 potential	 measurements	 showed	 no	 significant	
difference	 between	 PEG‐ylated	 and	 non‐PEG‐ylated	 NEs,	 both	 with	 and	 without	
curcumin,	autoclaved,	filtered	or	non‐sterilized,	which	means	that	PEG‐ylated	NEs	can	
be	sterilized	and/or	curcumin	loaded	without	compromising	physicochemical	stability	
of	the	system.	
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Od	 savremenih	 farmaceutskih	 ekscipijenasa	 sve	 češće	 se	 očekuje	 da	 daju	 i	
izvestan	doprinos	poboljšanju	adherence.	Egzopolisaharidi	poput	 levana	predstavljaju	
obećavajuću	grupu	materijala	prirodnog	porekla,	sa	brojnim	anticipiranim	ulogama	od	
kojih	 se	 najčešće	 ističe	 stvaranje	 kontinuiranog	 filma	 na	 mestu	 nanošenja,	 koji	 bi	
omogućio	manje	čestu	primenu	leka,	pa	sledstveno	i	bolju	adherencu.	Ipak,	uticaj	ovog	
složenog	fruktana	na	senzorne	karakteristike	lekova	još	uvek	nije	razmatran.	
Primenom	 imerzionih	 ćelija	 ispitan	 je	 uticaj	 dodatka	 levana	 velike	molekulske	
mase	 na	 profile	 oslobađanja	 ketoprofena	 i	 diklofenak‐dietilamina,	 kao	 model	 lekova	
različitih	 karakteristika	 (rastvorljivost,	 amfifilnost,	 termodinamička	 aktivnost).	
Dodatak	 levana	 u	 emulzione	 sisteme	 variran	 je	 na	 4	 nivoa	 (0/0,2/1/3%	 m/m),	 uz	
istovremenu	varijaciju	vrste	primarnog	stabilizatora	sistema	(nejonski/anjonski).	Uz	to	
sprovedena	je	i	preliminarna	senzorna	analiza	uzoraka	sa	0,2%	levana	u	poređenju	sa	
uzorcima	bez	levana	i	uzorcima	u	kojima	je	levan	zamenjen	ksantan	gumom.	
Preliminarni	 skrining	 fizičko‐hemijskih	 osobina	 levana	 potvrdio	 je	 neutralnu	
prirodu	ovog	biopolimera,	koga	ne	odlikuje	sposobnost	bubrenja	prilikom	obrazovanja	
veoma	tankog	filma	na	površini	kože.	 Izračunavanje	saturacionih	koncentracija	model	
lekova	 u	 ispitivanim	 uzorcima	 pokazalo	 je	 da	 je	 inicijalna	 koncentracija	 leka	 u	 filmu	
mnogo	 veća	 od	 njegove	 rastvorljivosti	 u	 podlozi.	 Na	 taj	 način	 potvrđeni	 su	 osnovni	
preduslovi	za	primenu	Higučijeve	jednačine	kao	prihvaćenog	pokazatelja	kontrolisane	
isporuke	 lekovitih	 supstanci	 iz	 polučvrstih	 preparata	 za	 primenu	 na	 koži.	 Uporedna	
analiza	vrednosti	fluksa	i	kumulativne	količine	oslobođenog	leka	ukazala	je	na	različite	
optimalne	 koncentracije	 levana	 shodno	 prirodi	 osnovnog	 stabilizatora	 sistema:	 1%	
levana	 u	 slučaju	 anjonskog,	 a	 0,2%	 u	 slučaju	 nejonskog	 mešanog	 emulgatora.	 Osim	
blagog	uticaja	na	boju	uzoraka,	dodatak	levana	nije	značajno	uticao	na	njihov	inicijalni	
senzorni	profil.	Od	posebnog	značaja	je	izostanak	uticaja	levana	na	lepljivost	uzorka,	što	
je	poznat	nedostatak	primene	ksantan	gume.	
Dobijeni	rezultati	ukazuju	na	potencijal	primene	levana	kao	multifunkcionalnog	
ekscipijensa	sa	direktnim	uticajem	na	poboljšanje	adherence	kod	lekova	za	primenu	na	
koži.	
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	 Apart	 from	 their	 basic	 function(s),	 novel	 pharmaceutical	 excipients	 should	
preferably	 also	 improve	 adherence.	 Exopolysaccharides	 such	 as	 levan	 represent	 a	
promising	 group	 of	 natural‐origin	 materials,	 with	 numerous	 anticipated	 functions.	
Among	those,	their	film‐forming	capacity	is	usually	stressed,	since	it	could	enable	less	
frequent	drug	application	and,	hence,	better	adherence.	However,	the	influence	of	this	
complex	fructan	on	sensory	characteristics	of	topical	drugs	has	not	been	addressed	yet.	
Immersion	 cells	 were	 used	 to	 assess	 the	 influence	 of	 high‐molecular	 levan	 on	
ketoprofen	and	diclofenac‐diethylamine	release	profiles,	being	model	drugs	of	diverse	
properties	(solubility,	amphiphilicity,	thermodynamic	activity).	The	addition	of	levan	to	
emulsion	 systems	 was	 varied	 in	 4	 levels	 (0/0.2/1/3%	m/m),	 with	 alteration	 of	 the	
primary	system	stabilizer	type	(non‐ionic/anionic).	Additionally,	a	preliminary	sensory	
study	 of	 samples	 with	 and	 without	 0.2%	 levan	 was	 performed,	 and	 compared	 to	
corresponding	xanthan	gum	samples.	
Preliminary	 screening	 of	 levan’s	 physicochemical	 properties	 confirmed	 the	
neutral	nature	of	this	biopolymer,	with	no	swelling	phase	while	generating	a	very	thin	
film.	Saturation	concentrations	of	the	model	drugs	in	the	investigated	samples	showed	
that	the	initial	drug	concentration	in	the	film	is	much	higher	than	drug	solubility	in	the	
base.	Thus,	fundamental	prerequisites	for	the	application	of	the	Higuchi	equation	were	
met,	allowing	for	the	quantification	of	the	controlled	drug	release.	Comparative	analysis	
of	 flux	 and	 cumulative	 amounts	 of	 drug	 released	 indicated	 different	 optimal	 levan	
concentrations	 relative	 to	 the	 nature	 of	 the	 primary	 system	 stabilizer:	 1%	 levan	 for	
anionic,	and	0.2%	for	non‐ionic	mixed	emulsifier.	Apart	from	a	slight	 influence	on	the	
samples’	colour,	the	addition	of	levan	did	not	significantly	change	their	initial	sensory	
profile.	 The	 absence	 of	 levan’s	 contribution	 to	 sample	 stickiness	 was	 of	 special	
importance,	since	this	is	a	known	drawback	of	xanthan	gum.The	obtained	results	reveal	
the	 potential	 use	 of	 levan	 as	 a	 multifunctional	 excipient	 with	 direct	 influence	 on	
improving	adherence	to	topical	drugs.	
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U	 skladu	 sa	 aktuelnim	 ispitivanjima	 mogućnosti	 primene	 sirovina	 prirodnog	
porekla	 kao	 multifunkcionalnih	 sastojaka	 u	 razvoju	 farmaceutskih	 i	 kozmetičkih	
nosača,	 posebnu	 pažnju	 brojnih	 istraživača	 privlači	 levan.	 Ovaj	 biopolisaharid	
interesantan	 je	 i	 kao	 aktivna	 supstanca	 i	 kao	 funkcionalni	 ekscipijens/kozmetički	
sastojak.	Sa	ciljem	da	se	upotpune	naša	prethodna	istraživanja,	u	ovoj	studiji	 ispitivali	
smo	 uticaj	 prisustva	 levana	 na	 profile	 oslobađanja	 salicilne	 kiseline	 (SK)	 iz	 kremova	
koji	su	stabilizovani	tečno‐kristalnim	lamelarnim	fazama.		
Izrađena	su	4	uzorka	krema:	placebo,	krem	sa	1%	levana,	krem	sa	2%	SK	i	krem	
sa	 2%	 SK	 i	 1%	 levana.	 Pored	 inicijalne	 fizičko‐hemijske	 karakterizacije	 primenom	
polarizacione	 mikroskopije	 i	 merenja	 pH,	 provodljivosti	 i	 kontinualnog	 reološkog	
ponašanja,	 sprovedeno	 je	 i	 in	 vitro	 ispitivanje	 liberacionih	 profila	 SK,	 primenom	dva	
tipa	difuzionih	ćelija:	Franz‐ova	i	VanKel‐ova	imerziona	ćelija.	
Dodatak	 levana	 i	 SK	 nije	 uticao	 na	 specifičnu	 strukturu	 krema.	 Sam	 levan	 nije	
značajno	uticao	na	promenu	pH	vrednosti	i	provodljivosti	ni	placeba	ni	krema	sa	SK,	ali	
je	povećao	njihove	viskozitete	i	histerezne	površine.	Liberacioni	profili	kremova	sa	SK	
nezavisno	 od	 prisustva	 levana	 prate	 Higuchi‐evu	 kinetiku	 oslobađanja,	 ali	 se	 SK	 u	
prisustvu	 levana	 otpušta	 postepeno,	 beležeći	 manje	 vrednosti	 permeacionog	
koeficijenta	(189	g/cm2/h	i	201	g/cm2/h).	 Iako	 je	činjenica	da	ugušćivanje	sistema	za	
posledicu	 ima	 sporije	 oslobađanje	 aktivne	 supstance,	 za	 tačno	 razumevanje	 uticaja	
prisutnog	 levana	na	brzinu	oslobađanja	neophodna	su	dodatna	 istraživanja	vezana	za	
njegov	doprinos	specifičnoj	strukturi.	
Kroz	 sprovedeni	 set	 eksperimenata	 pokazano	 je	 da	 levan	 ne	 samo	 da	 utiče	 na	
stabilizaciju	 i	aplikativna	svojstva	razvijenih	kremova,	već	može	modifikovati	kinetiku	
oslobađanja	 model	 supstance.	 To	 ga	 zajedno	 sa	 njegovim	 prirodnim	 poreklom	 i	
biodegradabilnošću	čini	atraktivnim	multifunkcionalnim	ekscipijensom.		
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In	accordance	with	the	actual	investigations	related	to	the	use	of	substances	with	
natural	 origin	 as	 multifunctional	 ingredients	 in	 development	 of	 pharmaceutical	 or	
cosmetic	 vehicles,	 levan	 is	 gaining	 special	 attention.	 This	 biopolysaccharide	 is	
interesting	 as	 an	 active	 substance	 as	 well	 as	 the	 functional	 excipient/cosmetic	
ingredient.	 In	 this	 study	 we	 have	 investigated	 the	 influence	 of	 levan	 on	 liberation	
profiles	 of	 salicylic	 acid	 (SA)	 which	 was	 incorporated	 in	 creams	 stabilized	 with	 the	
specific	liquid‐crystalline	lamellar	phases.	
Four	 cream	 samples	were	 prepared:	 placebo	 sample,	 cream	with	 1%	of	 levan,	
cream	with	2%	of	SA	and	cream	with	2%	of	SA	and	1%	of	 levan.	Beside	the	physical‐
chemical	 characterization	 performed	 using	 polarization	 microscopy,	 pH	 and	
conductivity	measurements	and	continual	rheology,	 in	vitro	screening	of	model	drugs	
liberation	profiles	was	performed	with	the	use	of	two	types	of	diffusion	cells:	Franz	and	
VanKel	immersion	cell.	
Addition	of	 levan	and	SA	did	not	alter	 the	specific	structure	of	placebo	sample.	
Although	levan	did	not	significantly	influence	the	pH	and	conductivity	values	of	placebo	
and	cream	with	SA,	 it	did	 induce	an	 increase	 in	viscosity	and	hysteresis	areas	of	both	
creams.	Liberation	profiles	of	creams	with	SA,	regardless	to	the	levan	presence,	follow	
the	 Higuchi	 liberation	 kinetics.	 But,	 with	 the	 levan	 in	 cream	 the	 release	 of	 SA	 was	
retarded,	and	obtained	permeation	coefficients	were	lower	compared	to	cream	without	
levan	(189	g/cm2/h	and	201	g/cm2/h).	Although	thickening	induces	retarded	liberation	
of	an	active	substance,	additional	investigation	regarding	the	influence	of	levan	on	the	
specific	system's	structure	is	necessary.	
Through	the	preformed	set	of	experiments	it	was	shown	that	levan	can	be	used	
as	 stabilizer	 and	 rheology	 modifier	 of	 developed	 creams,	 but	 it	 also	 can	 modify	 the	
liberation	kinetic	of	 the	model	 substance.	This	makes	 levan,	 together	with	 its	natural	
origin	and	biodegradability,	an	attractive	multifunctional	excipient.	
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Plod	maline	 je	 bogat	 izvor	 kozmetički	 aktivnih	 sastojaka:	 ulje	 semenki	maline	
(RO)	poznato	je	po	visokoj	zastupljenosti	polinezasićenih	masnih	kiselina,	tokoferola	i	
tokotrienola,	a	ekstrakt	ploda	maline	sadrži	antioksidanse	(tanine,	vitamin	C)	i	šećere.	
Niskoenergetske	 nanoemulzije	 (NE)	 formulisane	 su	 u	 cilju	 očuvanja	 stabilnosti	 i	
aktivnosti	 prirodnih	 sastojaka	 upotrebom	 metode	 inverzije	 faza	 (EPI)	 na	 sobnoj	
temperaturi.	 Takođe,	 izvršena	 je	 i	 karakterizacija	 tranzicione	 gel	 faze	 kao	 kritične	
međufaze	u	procesu	nastanka	NE.	
NE	su	izrađene	titracijom	različitih	smeša	polisorbata	80	−	surfaktant,	 tokoferil	
acetata	−	kostabilizator	i	organskog	RO	(hladno	ceđeno	ulje	ili	CO2	ekstrakt)	vodenom	
fazom	sa	dodatim	kosurfaktantima	(glicerol	ili	vodeno‐glikolni	ekstrakt	ploda	maline/	
francuskog	 hrasta).	 Karakterizacija	 prelaznih	 gel	 faza	 izvršena	 je	 vizuelno,	
polarizacionim	 (PLM)	 i	 optičkim	 mikroskopom	 (OM),	 merenjem	 provodljivosti	 i	
oscilatornim	 reološkim	 merenjima.	 Odgovarajuće	 NE	 okarakterisane	 su	 vizuelno,	
merenjem	 veličine	 kapi	 i	 polidisperznog	 indeksa	 (PDI)	 upotrebom	 foton	 korelacione	
sprektroskopije	 (PCS)	 i	 laserske	 difrakcije	 (LD),	 PLM	 i	 OM,	mikroskopijom	 atomskih	
sila	 (AFM),	 merenjem	 pH	 vrednosti	 i	 provodljivosti	 kao	 i	 kontinualnim	 reološkim	
merenjima.	
PLM	 i	 OM	 mikroskopija	 potvrdile	 su	 prisustvo	 izotropne	 gel	 međufaze,	 a	
viskoelastični	parametri	(G’,	G’’,	kompleksni	viskozitet)	istovremeno	ukazuju	na	kubnu	
tečno‐kristalnu	strukturu	gela;	odgovarajuće	NE	nastale	iz	ovih	gel	faza	ponašaju	se	kao	
Njutnovske	 tečnosti.	 Iako	su	NE	 imale	poželjnu	veličinu	kapi	 (130	do	150	nm	 i	PDI	≤	
0.1)	PLM	i	OM	su	detektovale	velike	aglomerate	(do	20	µm)	u	NE	sa	RO	CO2	dok	su	NE	
sa	 hladno	 ceđenim	RO	 imale	poneki	 aglomerat	 (do	2	µm).	AFM	 je	 pokazala	 razliku	u	
topografiji	i	veličinama	uljanih	kapi	NE	izrađenih	sa	različitim	RO	i	otkrila	je	da	su	kapi	
nepravilnog	oblika.	
Različite	mikroskopske	tehnike	su	pokazale	da	je	izbor	sirovina	(tipa	ulja	maline)	
od	 ključnog	 značaja	 za	 dobijanje	 stabilnih	 NE	 odgovarajućih	 karakteristika.	 Reološka	
ispitivanja	poslužila	su	u	rasvetljavanju	strukture	veoma	viskozne	kubne	gel	faze.	
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Red	raspberry	fruit	is	a	rich	source	of	valuable	cosmetic	actives:	seed	oil	(RO)	is	
known	 for	 high	 content	 of	 polyunsaturated	 fatty	 acids,	 tocopherols	 and	 tocotrienols,	
while	 fruit	 extract	 contains	 antioxidants	 (tannins,	 vitamin	 C)	 and	 sugars.	 In	 order	 to	
keep	 the	 stability	 and	 activity	 of	 natural	 ingredients	 we	 developed	 low	 energy	
nanoemulsions	 (LE	 NEs)	 by	 using	 Emulsion	 Phase	 Inversion	 (EPI)	 method	 at	 room	
temperature.	 We	 also	 characterized	 transient	 gel	 phase	 as	 crucial	 phase	 in	 NE	
formation	process.		
NEs	were	prepared	by	titrating	different	mixtures	of	Polysorbate	80	−	surfactant,	
Tocopheryl	 acetate	 –	 co‐stabilizer	 and	organic	RO	 (cold	pressed	or	CO2	 extract)	with	
the	water	phase	(with	cosurfactants:	glycerol,	or	hydro‐glycolic	raspberry	fruit/	French	
oak	fruit	extracts).	Transient	gel	phases	were	characterized	visually,	by	polarized	light	
(PLM)	 and	 optical	 microscopy	 (OM),	 conductivity	 and	 oscillatory	 rheological	
measurements.	 The	 corresponding	 NEs	 were	 characterized	 visually;droplet	 size	 and	
polydispersity	 index	 (PDI)	were	measured	 by	 photon	 correlation	 spectroscopy	 (PCS)	
and	 laser	 diffraction	 (LD),	 PLM	 and	 OM,	 atomic	 force	 microscopy	 (AFM),	 pH,	
conductivity,	and	continual	rheological	measurements.		
Microscopy	 (PLM,	 OM)	 confirmed	 the	 presence	 of	 isotropic	 gel	 phase	 while	
viscoelastic	parameters	(G’,	G’’,	complex	viscosity)	also	indicate	cubic	liquid	crystalline	
gel	 structure;	 the	 corresponding	 NEs	 have	 flow	 characteristics	 of	 Newtonian	 fluids.	
Although	NEs	had	droplet	sizes	from	130	to	150	nm	and	PDI	values	≤	0.1,	PLM	and	OM	
detected	 large	 agglomerates	 (up	 to	 20	 µm)	 in	NEs	 prepared	with	RO	CO2,	while	NEs	
with	RO	cold	pressed	had	a	few	agglomerates	(up	to	2	µm).	AFM	showed	the	difference	
in	topography	and	sizes	of	oil	droplets	in	NEs	prepared	with	different	RO	and	revealed	
their	non‐spherical	shape.	
Different	 microscopic	 techniques	 revealed	 that	 raspberry	 oil	 type	 had	 crucial	
impact	 on	 NE	 properties	 and	 stability.	 Rheological	 investigations	 were	 useful	 to	
elucidate	the	structure	of	very	viscous	cubic	gel	phase.	
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Efikasnost	 terapije	 gljivičnih	 infekcija	 kože	 zavisi	 od	potencijala	 formulacije	da	
isporuči	efektivnu	količinu	 lijeka	u	dublje	slojeve	kože,	naročito	u	vijabilni	epidermis.	
Rastvorljive	mikroigle,	 kao	 fizički	 inhenseri	penetracije,	 omogućuju	 isporuku	 lijeka	 ili	
formulacije	 aktivne	 supstance	 direktno	 u/kroz	 kožu.	 Cilj	 ovog	 rada	 je	 formulacija	
rastvorljivih	 mikroigala	 zasnovanih	 na	 niskomolekularnom	 polivinilpirolidonu	
(Kollidon	17PF),	kao	nosača	za	dermalnu	isporuku	antifungalnog	lijeka	‐	sertakonazol‐
nitrata.		
Izrada	 je	 vršena	metodom	punjenja	 silikonskih	 kalupa	 (na	 kojima	 je	 niz	 od	25	
mikroigala	 visine	 500	 µm	 na	 1	 cm2)	 tečnom	 formulacijom	 nakon	 čega	 su	 kalupi	
stavljani	u	vakuum.	Kalupi	koji	su	korišteni	za	dobijanje	rastvorljivih	mikroigala	bili	su	
izrađeni	 od	 polidimetilsiloksana	 u	 Nacionalnom	 Institutu	 Tyndall	 (Irska).	 U	 cilju	
utvrđivanja	 optimalnih	 uslova	 za	 fabrikaciju	 punih	 nizova	 rastvorljivih	 mikroigala	
varirana	je	koncentracija	polimera	(5,	10,	20	i	30%	m/V)	i	lijeka	(5,	25	ili	66,7	mg/ml).	
Pomoću	 svjetlosnog	 mikroskopa	 su	 analizirane	 morfološke	 karakteristike	 (fizički	
integritet,	 oblik	 i	 izgled)	 dobijenih	 rastvorljivih	 mikroigala	 i	 izvršena	 je	 njihova	
evaluacija.	 Odabrana	 formulacija	 je	 podvrgnuta	 testiranju	 mehaničke	 otpornosti	 i	
brzine	rastvaranja.		
Nizovi	 mikroigala	 zadovoljavajućeg	 kvaliteta	 su	 dobijeni	 kada	 se	 kao	 polazni	
materijal	 koristi	 lijek	 u	 koncentraciji	 25	 mg/ml,	 rastvoren	 u	 30%	 (m/V)	 rastvoru	
povidona	 u	 metanolu.	 Zbog	 prisustva	 metanola	 u	 formulaciji,	 kritičan	 parametar	 u	
izradi	 je	 očekavano	 bio	 način	 sušenja	 mikroigala.	 Dobijene	 mikroigle	 su	 bile	 pune,	
pravilnog	 piramidalnog	 oblika,	 oštrih	 vrhova	 i	 pravilnih	 baza.	 Mehanička	 otpornost	
nizova	mikroigala	 (4,5±0,1	 N)	 je	 bila	 zadovoljavajuća	 za	 očekivanu	 inserciju	 u	 kožu.	
Takođe	 je	 pokazano	 da	 se	 dobijene	mikroigle	 rastvaraju	 u	 potpunosti	 u	 ispitivanom	
medijumu	nakon	5	min.		
Dobijeni	 rezultati	 ukazuju	 da	 formulisane	 rastvorljive	 mikroigle	 mogu	 da	 se	
fabrikuju	 i	 koriste	 kao	 pogodan	 nosač	 za	 brzu	 isporuku	 sertakonazol‐nitrata	 u	 kožu.	
Međutim,	odgovarajućim	ex	vivo	i	in	vivo	ispitivanjima	na	koži	je	potrebno	potvrditi	da	
je	lijek	isporučen	u	ciljano	mjesto	u	koži.	
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The	efficacy	of	the	dermal	antifungal	treatment	is	predominantly	dependent	on	
the	 formulation's	 potential	 to	 deliver	 the	 effective	 drug	 concentration	 into	 deeper	
layers	 of	 the	 skin,	 particularly	 into	 viable	 epidermis.	 Dissolvable	 microneedles,	 as	
physical	penetration	enhancers,	aid	the	delivery	of	various	drugs	directly	into/through	
the	skin.	The	aim	of	 this	work	was	 formulation	of	dissolvable	microneedles	based	on	
low	 molecular	 grade	 polyvinylpyrrolidone	 (Kollidon®	 17PF,	 BASF,	 Germany)	 as	 a	
carrier	for	dermal	delivery	of	an	antifungal	drug	–	sertaconazole	nitrate.		
Microneedles	 were	 fabricated	 by	 filling	 microneedle	 molds	 with	 liquid	
formulation	using	vacuum.	The	dimensions	of	microneedles	on	the	array	were	500	µm	
in	 height	 at	 a	 density	 of	 25	 needles	 per	 1	 cm2.	 Molds	 were	 manufactured	 from	
polydimethylsiloxane	 by	 the	 Tyndall	 National	 Institute	 (Ireland).	 In	 order	 to	 find	
optimal	 conditions	 for	microneedle	 fabrication,	polymer	 concentration	 (5,	10,	20	 and	
30%	 w/v)	 and	 drug	 content	 (5,	 25	 and	 66.7	 mg/ml)	 were	 varied.	 Morphological	
characteristics	and	microneedles	evaluation	were	analyzed	by	using	 light	microscopy.	
The	selected	formulation	was	subjected	to	the	mechanical	strength	test	and	dissolution	
test.		
Processing	 parameters	 combining	 povidone	 and	 the	 drug	 in	 concentrations	 of	
30%	 w/V	 and	 25	 mg/ml,	 respectively,	 produced	 microneedles	 which	 had	 complete	
fidelity	to	the	master	molds.	Due	to	the	presence	of	methanol,	the	critical	parameter	for	
microneedle	 fabrication	 was	 the	 drying	 process.	 The	 obtained	 microneedles	 had	
regular	 shape,	 pyramidal	 structure	 and	 sharp	 tips	 and	 were	 able	 to	 withstand	
compression	and	fracture	of	4.5±0.1	N,	suggesting	a	successful	insertion	into	the	skin.	A	
complete	dissolution	of	the	microneedles	was	achieved	in	5	min.	
Our	 findings	 indicate	 that	 the	 dissolvable	 microneedles	 can	 be	 successfully	
fabricated	 and	 used	 as	 carriers	 for	 rapid	 dermal	 delivery	 of	 sertaconazole	 nitrate.	
However,	 the	 appropriate	 ex	 vivo	 and	 in	 vivo	 skin	 studies	 are	 strongly	 required	 to	
confirm	the	drug	is	transported	to	the	targeted	skin	layers.	
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Nedostatak	 konvencionalnih	 okularnih	 lubrikansa	 je	 kratkoročna	 kontrola	
simptoma	 kod	 sindroma	 suvog	 oka.	 Kako	 bi	 se	 produžilo	 vreme	 zadržavanja	 i	
posledično	 delovanje	 primenjenog	 preparata,	 razvijeni	 su	 viskozni	 oftalmološki	
vehikulumi	 koji	 sadrže	 mukadhezivne	 polimere.	 Cilj	 ove	 studije	 je	 bila	 procena	
mukoadhezivnih	 svojstava	 i	 određivanje	 tipa	 polimer‐mucin	 interakcije	 izrađenih	
okularnih	 lubrikanasa	 koji	 sadrže	 hidroksipropilguar	 gumu	 (HP	 GG),	 hitozan	 (H)	 i	
hidroksietilcelulozu	(HEC)	primenom	reološke	analize.	
	Vodeni	vehikulumi	koji	sadrže	hitozan	(1,0%;	F1),	kombinaciju	polimera	(HP	GG	
0,5%/H	1,0%;	F2)	i	(HP	GG	0,5%/HEC	1,0%;	F3)	pomešani	su	u	jednakim	zapreminama	
sa	disperzijom	svinjskog	mucina	(20	%	m/m).	Na	dobijenim	smešama	(označenim	kao	
F1M,	F2M,	F3M),	u	kojima	su	koncentracije	polimera	bile	jednake	onima	u	kojima	bi	se	
koristili	 u	 izrađenim	 okularnim	 lubrikansima,	 sprovedeno	 je	 ispitivanje	
mukoadhezivnosti	 primenom	 rotacionih	 reoloških	 merenja.	 Mukoadhezivnost	 je	
izražena	 izračunavanjem	 „normalizovanog	 reološkog	 sinergizma”	 (Δη/η).	 U	 cilju	
određivanja	 tipa	 polimer‐mucin	 interakcije,	 sprovedena	 su	 dinamička	 viskoelastična	
merenja.	
Svi	 ispitivani	 lubrikansi	pokazali	su	pozitivnu	vrednost	(Δη/η)	u	opsegu	brzine	
smicanja	 (50–100	 s‐1),	 ukazujući	 na	 interakcije	 sa	 mucinom.	 Izračunati	 reološki	
paramater	 imao	 je	sledeći	redosled	vrednosti	 (pri	100	s‐1):	2,24	(F2M)		1,85	(F1M)		
0,63	 (F3M).	 Vrednosti	 izmerenih	 viskoelastičnih	 parametara	 ukazale	 su	 primarno	 na	
pojavu	fizičkog	preplitanja	između	polimera	i	mucina	(G’	≤	G”).	Redosled	vrednosti	tan	
	(pri	1,13	Hz)	bio	je:	1,22	(F3M)		1,14	(F2M)		0,69	(F1M),	ukazujući	na	dominantno	
elastično	ponašanje	disperzije	F1M,	a	više	viskozno	za	F2M	i	F3M,	što	verovatno	ima	za	
posledicu	efikasniju	interakciju	između	polimera	i	mucina.	
Disperzija	F2M,	 koja	odgovara	 izrađenom	okularnom	 lubrikansu	koji	 sadrži	HP	
GG	0,25%/H	0,5%,	pokazala	je	optimalna	mukoadhezivna	svojstva	na	osnovu	vrednosti	
izračunatog	 normalizovanog	 reološkog	 sinergizma	 i	 celokupnog	 viskoelastičnog	
ponašanja.	 Interakcija	 između	 polimera	 i	 mucina,	 utvrđena	 reološkom	
karakterizacijom,	omogućava	duži	kontakt	lubrikansa	sa	površinom	oka.	
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The	 limitation	 of	 conventional	 ocular	 lubricants	 is	 short	 duration	 of	 dry	 eye	
symptom	control.	To	prolong	the	residence	time	and	consequently	the	effect	of	applied	
preparation,	 viscous	 ophthalmic	 vehicles	 with	 mucoadhesive	 polymers	 have	 been	
developed.	The	aim	of	this	study	was	to	evaluate	mucoadhesive	properties	and	type	of	
mucin‐polymer	interaction	of	compounded	ocular	lubricants	containing	hydroxypropyl	
guar	 gum	 (HP	 GG),	 chitosan	 (CS)	 and	 hydroxyethylcellulose	 (HEC)	 by	 means	 of	
rheological	evaluation.	
Aqueous	 vehicles	 containing	 CS	 (1.0%;	 F1),	 combination	 of	 polymers	 (HP	 GG	
0.5%/CS	1.0%;	F2)	and	(HP	GG	0.5%/HEC	1.0%;	F3)	were	mixed	in	equivalent	volumes	
with	porcine	mucin	 (20%	m/m)	dispersion.	The	obtained	mixtures	(denoted	as	F1M,	
F2M,	F3M),	containing	polymers	in	concentrations	equal	to	those	in	which	they	would	
be	 used	 in	 compounded	 ocular	 lubricants,	 were	 tested	 for	 mucoadhesion	 using	
rotational	 rheological	 measurements.	 The	 mucoadhesiveness	 was	 expressed	 by	
calculating	 „normalized	 rheological	 synergism”	 (Δη/η).	 To	 investigate	 the	 type	 of	
polymer‐mucin	interaction	dynamic	viscoelastic	measurements	were	performed.	
All	 the	 tested	 lubricants	 showed	 positive	 values	 of	 (Δη/η)	 within	 shear	 rate	
range	 (50–100	 s‐1),	 indicating	 the	 occurrence	 of	 an	 interaction	with	mucin.	 The	 rank	
order	of	calculated	parameters	(at	100	s‐1)	was	2.24	(F2M)		1.85	(F1M)		0.63	(F3M).	
The	 values	 of	 viscoelastic	 parameters	 pointed	 on	 mainly	 physical	 entanglements	
between	polymer	and	mucin	(G’	≤	G”).	The	rank	order	of	 tan		 (at	1.13	Hz)	was	1.22	
(F3M)		1.14	(F2M)		0.69	(F1M),	revealing	domination	of	elastic	behavior	for	F1M,	and	
more	 viscous	 for	 F2M	 and	 F3M,	which	 probably	 enables	 a	more	 efficacious	 polymer‐
mucin	interaction.		
The	 dispersion	 F2M	 corresponding	 to	 compounded	 ocular	 lubricant	 containing	
HP	GG	0.25%/CS	0.5%,	 showed	optimal	mucoadhesive	properties	based	on	 the	Δη/η	
values	 and	 overall	 viscoelastic	 behavior.	 The	 interaction	 of	 polymers	 and	 mucin,	
estimated	 by	 rheological	 characterization,	 provides	 longer	 contact	 time	 of	 lubricants	
with	ocular	surface.	
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Transportni	 sistemi	 na	 bazi	 polimera,	 dizajnirani	 kao	 noviji	 nosači	 lekova	 koji	
formiraju	 tanak	 film	 na	 površini	 kože	 i	 obezbeđuju	 produženu	 isporuku	 aktivne	
supstance,	 mogu	 da	 budu	 veoma	 pogodni	 za	 lokalnu	 primenu	 na	 koži	 i	 dermalnu	
isporuku	i	hidrofilnih	i	lipofilnih	lekova.	Ova	preformulaciona	studija	uključuje,	različite	
tipove	polimera	ili	njihove	kombinacije,	poput	Eudragit®	RS,	Eudragit®	NE	30D,	Klucel®	
GF	 u	 različitim	 koncentracijama,	 kombinovane	 sa	 različitim	 plastifikatorima,	
uključujući	trietil	citrat	(TEC),	tributil	citrat	(TBC),	propilenglikol	i	glicerol,	opciono	sa	
inhenserom	 penetracije	 ili	 nejonskim	 surfaktantom	 (polisorbat	 80)	 i	 sa	 različitim	
sistemima	rastvarača.	
Dobijene	 formulacije	 su	 procenjene	 u	 odnosu	 na	 organoleptički	 izgled,	 vreme	
sušenja	filma	na	sobnoj	temperaturi	i	na	temperaturi	kože,	lepljivost	obrazovanog	filma	
nakon	sušenja,	morfologiju	obrazovanog	filma	na	mikroskopskoj	pločici,	debljinu	filma	i	
stabilnost	formulacija.	Fleksibilnost	i	mehanička	otpornost	filma	su	ispitivane	tehnikom	
uvijanja	na	gumenoj	traci.		
Pre‐formulaciona	 studija	 je	 ukazala	 na	 3	 različite	 obećavajuće	 formulacije	 sa	
polimerom	 Eudragit®	 RS	 pri	 8,5%,	 10%	 i	 17,5%.	 Ovaj	 polimer	 može	 biti	 idealno	
kombinovan	sa	plastifikatorima	TEC	ili	propilenglikolom	(20%	m/m	suvog	polimera).	
Otkriveno	 je	 da	 nejonski	 surfaktant	 polisorbat	 80	 pri	 1	 %	 značajno	 poboljšava	
fleksibilnost	 i	 mehaničku	 otpornost	 filma,	 čak	 i	 pri	 nižoj	 koncentraciji	 Eudragit®	 RS	
(8,5%).	Povećanje	koncentracije	Eudragit®	RS	od	10%	na	17,5%	nije	značajnije	uticalo	
na	 vreme	 sušenja	 filma	 na	 32	 °C,	 dok	 je	 prisustvo	 Polisorbata	 80	 od	 1%	 produžilo	
vreme	 sušenja	 na	 32	 °C.	 Debljina	 formiranog	 filma	 u	 ispitivanim	 film‐formirajućim	
sistemima	 uglavnom	 zavisi	 od	 izabranog	 polimera	 i	 njegove	 koncentracije.	 Studija	 je	
pokazala	 da	 su	 razvijeni	 sistemi	 koji	 obrazuju	 film	 podesni	 kao	 prospektivni	 nosači	
lekova,	podstičući	njihov	dalji	formulacioni	razvoj.	
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Polymer‐based	delivery	systems,	designed	as	novel	drug	carriers	which	 form	a	
thin	 film	 on	 the	 surface	 of	 the	 skin	 and	 provide	 a	 sustained	 delivery	 of	 an	 active	
substance,	might	be	very	convenient	for	topical	application	and	dermal	delivery	of	both	
hydrophilic	and	lipophilic	drugs.	This	pre‐formulation	study	involves	different	types	of	
polymers	or	combinations	thereof	such	as	Eudragit®RS,	Eudragit®NE	30D,	Klucel®GF	in	
various	 concentrations,	 combined	 with	 a	 diversity	 of	 plasticizers	 including	 triethyl	
citrate	 (TEC),	 tributyl	 citrate	 (TBC),	 propylene	 glycol	 and	 glycerol,	 optionally	 with	 a	
penetration	 enhancer	 or	 a	 nonionic	 surfactant	 (polysorbate	 80),	 and	with	 a	 different	
solvent	systems.	
The	 obtained	 formulations	 were	 evaluated	 with	 respect	 to	 visual	 appearance,	
drying	time	of	the	film	at	room	and	skin	temperature,	stickiness	of	the	formed	film	after	
drying,	 the	 surface	 of	 the	 formed	 film	 on	 a	 microscopic	 slide,	 film	 thickness,	 and	
stability	of	the	formulations.	The	flexibility	and	mechanical	properties	of	the	films	were	
evaluated	by	a	folding	technique	on	a	rubber	band.	
A	 pre‐formulation	 study	 indicated	 on	 3	 different	 promising	 formulations	 with	
polymer	Eudragit®RS	at	8.5%,	10%,	and	17.5%.	This	polymer	can	be	ideally	combined	
with	 the	 plasticizers	 TEC	 or	 propylene	 glycol	 (20%	w/w	of	 the	 dry	 polymer).	 It	was	
found	 that	 the	 nonionic	 surfactant	 polysorbate	 80	 at	 1%	 significantly	 enhances	
flexibility	 and	 mechanical	 resistance	 of	 the	 film,	 even	 at	 lower	 (8,5%)	 Eudragit®RS	
concentration.	Increasing	the	concentration	of	Eudragit®RS	from	10%	to	17,5%	had	no	
significant	 influence	 on	 film	 drying	 time	 at	 32	 °C,	 while	 the	 presence	 of	 1%	 of	
polysorbate	80	prolonged	the	drying	time	at		32	°C.	The	thickness	of	the	formed	film	in	
evaluated	 film‐forming	 systems	 depends	 principally	 on	 the	 chosen	 polymer	 and	 its	
concentration.	A	study	has	shown	that	the	developed	film‐forming	systems	are	feasible	
as	prospective	drug	carriers,	encouraging	their	further	formulation	development.	
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SWOP	 (engl.	 Switch‐Oil‐Phase)	 emulzije	 koje	 karakteriše	 brza	 inverzija	 faza	 u	
emulzije	tipa	voda	u	ulju,	kao	i	formiranje	vodootpornog	sloja	tokom	njihove	primene	
na	 koži,	 prepoznate	 su	 kao	 pogodni	 nosači	 za	 kozmetičke	 sirovine	 u	 proizvodima	 za	
zaštitu	od	sunčevog	zračenja.	Flavonoidi	kvercetin	(Q)	i	dihidrokvercetin	(DHQ),	kao	i	
β‐karoten	 (βC)	 se	 koriste	 kao	 antioksidansi	 u	 kozmetičkim	 proizvodima.	 Dodatno,	
ϐlavonoidi	 se	 mogu	 koristiti	 za	 smanjenje	 oštećenja	 kože	 uzrokovanih	 sunčevim	
zračenjem	 zbog	 njihove	 apsorpcije	 u	 UV	 oblasti.	 Cilj	 ove	 studije	 je	 bio	 da	 u	 in	 vitro	
uslovima	 utvrdi	 faktor	 zaštite	 od	 sunca	 (eng.	 Sun	 Protection	 Factor	 –	 SPF)	 SWOP	
emulzija	sa	0,5%	Q	(SQ),	0,5%	DHQ	(SDHQ)	i	kombinacijom	0,5%	DHQ	i	0,2%	βC	(SDHQβC)	
primenom	UV	spektrofotometrije.	
SWOP	 emulzija	 (S)	 i	 SWOP	 emulzija	 sa	 dodatim	 antioksidansima	 (SQ,	 SDHQ	 i	
SDHQβC)	pripremljene	su	postupkom	emulgovanja	toplo/toplo.	Apsorbancije	kozmetičkih	
sastojaka	 (u	 oblasti	 200	 do	 370	 nm)	merene	 su	 u	 etanolnim	 ekstraktima	 ispitivanih	
emulzija.	 Vrednosti	 SPF	 su	 izračunate	pomoću	Mansur‐ove	 jednačine.	 Za	poređenje	 je	
korišćen	komercijalni	kozmetički	proizvod	koji	sadrži	βC	(SPF	6).	
Emulzija	SDHQ	je	pokazala	bolju	UV	apsorbanciju	u	poređenju	sa	SQ	(SPF	4,65,	tj.	
3,35)	što	ukazuje	da	je	DHQ	bolji	UV	apsorber	od	Q.	SPF	emulzije	SDHQβC	je	najviši	(5,19)	
verovatno	zbog	zajedničkog	doprinosa	DHQ	 i	βC.	Emulzija	S	 je	 imala	zanemarljiv	SPF	
(1,67),	dok	je	SPF	komercijalnog	proizvoda	iznosio	6,81.	
Dobijeni	rezultati	pokazali	su	da	je	faktor	zaštite	od	sunca	za	SWOP	emulziju	sa	
inkorporiranim	DHQ	 i	 βC	 veći	 u	poređenju	 sa	 emulzijom	koja	 sadrži	 samo	DHQ.	 Iako	
nije	tipičan	UV‐apsorber,	βC	verovatno	zbog	svoje	antioksidantne	aktivnosti,	štiti	DHQ	
od	 oksidacije	 i	 doprinosi	 njegovoj	 apsorpciji	 u	 UV	 oblasti.	 Upotrebom	 UV	
spektrofotometrijskog	 postupka	 određene	 su	 i	 dobijene	 uporedive	 vrednosti	 SPF	 za	
SDHQβC	emulziju	i	komercijalni	proizvod	koji	sadrži	βC.		
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The	 Switch‐Oil‐Phase	 (SWOP)	 emulsions	 characterized	 by	 fast	 inversion	 into	
water‐in‐oil	 emulsions	during	 application	 on	 the	 skin	 and	 consequent	 formation	 of	 a	
water‐resistance	 layer	 are	 recognized	 as	 suitable	 cosmetic	 vehicles	 in	 sun	 protection	
products.	Flavonoids	quercetin	(Q)	and	dihydroquercetin	(DHQ),	as	well	as	β‐carotene	
(βC)	 are	 used	 as	 antioxidants	 in	 cosmetics.	 Additionally,	 flavonoids	may	 be	 used	 for	
diminishing	 skin	 damage	 caused	 by	 solar	 radiation	 due	 to	 their	 absorption	 in	 UV	
spectrum.	The	aim	of	study	was	in	vitro	determination	of	sun	protection	factor	(SPF)	for	
SWOP	 emulsions	 containing	 0.5%	Q	 (SQ),	 0.5%	DHQ	 (SDHQ)	 and	 combination	 of	 0.5%	
DHQ	and	0.2%	βC	(SDHQβC)	by	UV	spectrometry.	
The	 SWOP	 emulsion	 base	 (S)	 and	 the	 SWOP	 emulsion	 with	 incorporated	
antioxidants	 (SQ,	 SDHQ	 and	 SDHQβC)	 were	 prepared	 using	 hot/hot	 emulsification	
procedure.	 Absorbance	 of	 the	 cosmetic	 ingredients	 (from	 200	 to	 370	 nm)	 were	
determined	 in	 ethanolic	 extracts	 of	 the	 tested	 emulsions.	 SPF	 values	were	 calculated	
using	Mansur	equation.	A	commercial	cosmetic	product	containing	βC	(SPF	6)	was	used	
for	comparison.		
The	 SDHQ	 showed	 better	 UV	 absorption	 compared	 with	 SQ	 (SPF	 4.65,	 i.e.,	 3.35,	
respectively)	 indicating	 that	DHQ	absorbed	better	 in	UV	spectrum	than	Q.	The	SPF	of	
SDHQβC	was	the	highest	(5.19)	probably	due	to	contribution	of	both	DHQ	and	βC.	While	
the	 SPF	of	 emulsion	 base	 S	was	 negligible	 (1.67),	 determined	 SPF	 of	 the	 commercial	
product	was	6.81.		
Obtained	results	showed	that	the	SPF	of	SWOP	emulsion	with	incorporated	both	
DHQ	and	βC	was	higher	compared	with	the	emulsion	containing	only	DHQ.	Although	βC	
is	not	 a	 typical	UV	absorber,	due	 to	 its	 antioxidant	activity,	 it	probably	protects	DHQ	
from	oxidation	 and	 supports	 its	 absorbance	 in	UV	 spectrum.	Using	UV	 spectrometric	
method,	 comparable	 SPF	 values	 of	 SDHQβC	 emulsion	 and	 the	 commercial	 product	
containing	βC	were	obtained.			
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Flavonoidi	 kvercetin	 (QUE)	 i	 dihidrokercetetin	 (DHQ),	 kao	 i	 β‐karoten	 (βC)	 se	
koriste	 kao	 antioksidansi	 u	 kozmetičkim	 proizvodima.	 Iako	 njihova	 antioksidativna	
aktivnost	 sama	 po	 sebi	 može	 biti	 merena	 korišćenjem	 različitih	 analitičkih	 tehnika,	
procena	njihove	biohemijske	aktivnosti	u	gotovom	proizvodu	predstavlja	 izazov	zbog	
složenog	 sastava	 kozmetičkih	 formulacija.	 Cilj	 ove	 studije	 je	 bio	 da	 se	 utvrdi	
antioksidativna	aktivnost	ovih	kozmetičkih	sastojaka	ugrađenih	u	emulziju	 tipa	ulje	u	
vodi	koja	podleže	brzoj	inverziji	faza	na	koži	(SWOP	emulzija):	0,5%	QUE	(SQUE),	0,5%	
DHQ	 (SDHQ)	 i	 kombinacija	 0,5%	 DHQ	 i	 0,2	 %	 βC	 (SDHQβC)	 pri	 in	 vitro	 izazvanom	
oksidativnom	 stresu	 u	 biološkom	 uzorku	 i	 upoređivanje	 njihovog	 antioksidativnog	
potencijala.	
Rastvori	emulzija	SQUE,	SDHQ	i	SDHQβC	(1%)	i	QUE	i	DHQ	(0,005%)	u	propilenglikolu	
(PG)	 pomešani	 su	 sa	 serumom	 sakupljenim	 od	 zdravih	 dobrovoljaca,	 u	
ekstracelularnom	model	 sistemu	za	 in	vitro	procenu	antioksidativnih	osobina.	Efekati	
različitih	 antioksidanasa	 bez	 i	 sa	 serumom,	 uz	 dodatak	 0,5	 mmol/l	 terc‐butil	
hidroperoksida	 (TBH‐egzogeni	 prooksidans)	 praćeni	 su	 u	 odnosu	 na	 njihov	 uticaj	 na	
parametre	oksidativnog	stresa	 i	antioksidativne	parametre.	Analize	su	 izvedene	na	20	
°C	i	37	°C.Vrednosti	posmatranih	parametara	analizirane	su	korišćenjem	Kruskal‐Wallis	
i	 post‐hoc	 Mann‐Whitney	 testa.	 Antioksidativne	 vrednosti	 na	 20	 °C	 bile	 su	 redom:	
QUE/PG	 i	 SQUE/PG	 ‐0,33	 (‐5,11–6,17)	 >	 SDHQβC/PG	 ‐5,50	 (‐14,67–3,67)	 >	 DHQ/PG	 i	
SDHQ/PG	 ‐9,33	 (‐9,89–(‐7,50),	 sa	 značajnom	razlikom	 između	poslednje	dve	 grupe.	Na	
37	 °C,	 redosled	 antioksidativne	 vrednosti	 bio	 je:	 QUE/PG	 i	 SQUE/PG	 ‐7,34	 (‐14,50–(‐
3,00))	 >	 SDHQβC/PG	 ‐33,50	 (‐45,67–(‐21,33))	 >	 DHQ/PG	 i	 SDHQ/PG	 ‐37,33	 (‐39,00–(‐
34,67)),	dok	razlika	između	poslednje	dve	grupe	nije	bila	značajna.	
Emulzija	 tipa	 ulje	 u	 vodi	 koja	 podleže	 brzoj	 inverziji	 faza	 na	 koži	 i	 sadrži	
kombinaciju	 DHQ	 i	 βC	 pokazala	 je	 blagi	 porast	 antioksidativnog	 efekta	 u	 odnosu	 na	
emulziju	 sa	 DHQ	 i	 značajno	 smanjenje	 egzogenih	 prooksidativnih	 efekata	 izazvanih	
dodatkom	TBH.	
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Flavonoids	quercetin	(QUE)	and	dihydroquercetin	(DHQ),	as	well	as	β‐carotene	
(βC)	are	used	as	antioxidants	in	cosmetic	products.	Although	their	antioxidant	activity	
per	 se	 can	 be	 measured	 using	 different	 analytical	 techniques,	 estimation	 of	 their	
biochemical	 activity	 in	 a	 finished	 product	 is	 a	 challenging	 task	 due	 to	 the	 complex	
composition	 of	 cosmetic	 formulations.	 The	 aim	 of	 this	 study	 was	 to	 determine	
antioxidant	activity	of	these	cosmetic	ingredients	incorporated	into	fast	inverted	oil‐in‐
water	emulsion	(SWOP	emulsion):	0.5%	QUE	(SQUE),	0.5%	DHQ	(SDHQ)	and	combination	
of	 0.5%	 DHQ	 and	 0.2%	 βC	 (SDHQβC)	 at	 in	 vitro	 induced	 oxidative	 stress	 in	 biological	
sample	and	to	compare	their	antioxidant	potential.	
Solutions	 in	 propylene	 glycol	 (PG)	of	 SQUE,	 SDHQ	 and	 SDHQβC	 (1%)	 and	both	QUE	
and	DHQ	(0.005%)	were	prepared	and	mixed	with	serum	pool	collected	from	healthy	
volunteers,	 in	 an	 extracellular	 model	 system	 for	 in	 vitro	 antioxidative	 properties	
estimation.	The	effects	of	different	antioxidants	alone,	or	in	serum	with	0.5	mmol/l	tert‐
butyl	 hydroperoxide	 (TBH‐exogenous	 prooxidant)	 added,	 were	 monitored	 regarding	
their	 influence	 on	 oxidative	 stress	 parameters	 and	 parameters	 of	 antioxidative	
protection.	The	analyses	were	performed	at	20	C	and	37	C,	respectively.	Values	of	the	
monitored	 parameters	 were	 analyzed	 using	 Kruskal‐Wallis	 test	 and	 Mann‐Whitney	
post‐hoc	test.	Antioxidative	score	values	at	20	C	were	in	range	QUE/PG	and	SQUE/PG‐
0.33	(‐5.11–6.17)SDHQβC/PG	‐5.50	(‐14.67–3.67)	DHQ/PG	and	SDHQ/PG	‐9.33	(‐9.89–(‐
7.50),	with	significant	difference	between	last	two	groups.	At	37	C,	the	rank	order	was	
QUE/PG	 and	 SQUE/PG	 ‐7.34	 (‐14.50–(‐3.00))SDHQβC/PG	 ‐33.50	 (‐45.67–(‐21.33))	
DHQ/PG	 and	 SDHQ/PG	 ‐37.33(‐39.00–(‐34.67)),	 and	 the	 difference	 between	 last	 two	
groups	was	insignificant.		
Fast	 inverted	 oil‐in‐water	 emulsion	 containing	 combination	 of	 DHQ	 and	 βC	
showed	 slight	 antioxidative	 effects	 amplification	 compared	 to	 the	 same	 cosmetic	
vehicle	with	DHQ,	and	significant	decrease	in	exogenous	prooxidative	effects,	caused	by	
TBH.	
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The	 exposure	 to	 UV	 radiation	 is	 responsible	 for	 damaging	 the	 skin’s	 natural	
defense,	 leading	 to	 various	 adverse	 effects,	 from	 sunburns	 to	 skin	 cancer;	 making	
necessary	 to	apply	on	 the	skin	photoprotective	products	which	are	 safe	and	efficient.	
The	studies	consist	in	the	following:	selection	of	the	active	ingredients	and	the	use	of	a	
proper	 technological	 process	 for	 preparation	 of	 a	 dermo‐cosmetic	 emulsion	 having	 a	
good	physical	and	chemical	stability,	suitable	organoleptic	and	rheological	properties	in	
order	to	ensure	the	innocuity	and	pleasant	administrating	features.	
We	 have	 used	 one	 new	 organic	 ﬁltering	 photo	 protective	 substance:																													
1‐(4‐dimethylamino)benzyl‐2‐(4‐dimethylaminophenyl)‐H‐1,3	benzimidazole.	In	order	
to	reduce	the	 toxicity	and	the	amount	of	UV	 filters	used	 in	cosmetic	 formulations,	UV	
filters	 were	 incorporated	 into	 nanostructured	 lipid	 carriers	 (NLCs).	 Besides	 organic	
compound	 we	 have	 also	 used:	 two	 inorganic	 screen	 photoprotective	 substances:	
titanium	dioxide	(coated	with	alumina	and	silicon)	and	zinc	oxide;	vegetal	extracts	rich	
in	 flavonoids	 with	 antioxidant	 action	 and	 protective	 capillary	 and	 coumarins	 with	
screen	 effect,	 collagen	 used	 for	 theskin	 elasticity,	 hydration	 and	 revitalizing	 effect,	
vitamins,	 natural	 products	 having	 a	 slight	 photoprotective,	 hydrating	 and	 emollient	
actions.	The	preparation	of	NLCs	was	the	melt	emulsification	method	coupled	with	high	
shear	 homogenization.	NLCs	 characterization	was	 based	 on	 particle	 size	 analysis	 (by	
dynamic	light	scattering),	PdI	and	Zeta	potential	analysis,	after	this,	they	were	included	
in	 a	 dermato‐cosmetic	 emulsion	which	was	 studied	 under	 the	 following	 aspects:	 the	
organoleptic	 properties,	 pH,	 spreadibility,	 viscosity,	 the	 degree	 of	 hydration,	 in	 vitro	
determination	of	SPF.	
Starting	 from	 the	 lyophilized	 benzimidazole‐lipid	 nanostructures,	 efficient	
cosmetic	 formulations	with	broad	photoprotective	properties	were	obtained	by	using	
the	 new	 benzimidazole	 compound	 as	 organic	 UV	 filter,	 metal	 oxides	 and	 vegetable	
extracts,	oils	and	other	ingredients.	The	obtained	emulsion	has	proved	qualities	for	skin	
application	possessing	suitable	physicochemical	characteristics.	
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Rane	 na	 koži,	 prvenstveno	 hronične,	 predstavljaju	 zdravstveni	 problem	
globalnih	 razmera;	 lečenje	 zahteva	 lokalni	 tretman.	 Novija	 relevantna	 naučna	
istraživanja	 ukazuju	 na	 veliki	 potencijal	 upotrebe	 biljnih	 ekstrakata	 u	 ove	 svrhe.	
Uzimajući	u	obzir	značaj	izbora	nosača/podloge,	cilj	rada	je	bio	formulacija	i	ispitivanje	
hidrogela	za	lokalni	tretman	manjih	rana	sa	ekstraktom	Alchemilla	vulgaris	L.	Ispitivani	
gel	 označen	 je	 sa	 GAE	 i	 izrađen	 inkorporiranjem	 2%	 etanolnog	 ekstrakta	Alchemilla	
vulgaris	L.	u	karbomerni	gel	koji	je	služio	kao	placebo	kontrola‐P.	Bezbednost	primene	
na	koži	je	određivana	in	vitro	(test	citotoksičnosti	na	fibroblastima)	i	in	vivo	merenjem	
biofizičkih	 parametara	 kože:	 transepidermalni	 gubitak	 vode	 (TEGV),	 električna	
kapacitivnost	 (EC)	 i	 eritema	 indeks	 (EI).	 Određivanje	 efikasnosti	 kao	 uticaja	 na	
zarastanje	manjih	rana	vršeno	je	in	vivo	(merenjem	TEGV	i	EC	nakon	oštećenja	barijere	
SC	 surfaktantom)	 i	 in	 vitro	 (merenjem	 brzine	 zatvaranja	 veštački	 napravljene	 rane	 u	
sloju	L929	fibroblasta	 i	migracije	ćelija).	Uzorak	P	 je	bio	negativna,	a	medijum	za	rast	
ćelija	pozitivna	kontrola.	Određen	je	sadržaj	fenola	u	GAE	uzorku	HPLC	metodom.		
Oba	 uzorka	 pokazuju	 povoljan	 profil	 bezbednosti	 na	 koži	 in	 vitro	 i	 in	 vivo,	 u	
količinama	 uobičajenim	 pri	 aplikaciji	 dermofarmaceutskih	 preparata.	 Uzorak	 GAE	
pokazuje	procentualno	veći	potencijal	da	ubrza	zarastanje	 (45%	zatvaranja	u	odnosu	
na	 dimenzije	 inicijalne	 rane)	 u	 odnosu	 na	 P	 (28%),	 ali	 niži	 u	 odnosu	 na	 pozitivnu	
kontrolu	 ‐	 medijum	 kao	 idealnu	 sredinu	 za	 rast	 ćelija	 (80%).	 U	 in	 vivo	 studiji	
sedmodnevna	 primena	 uzorka	 GAE	 je,	 u	 odnosu	 na	 uzorak	 P	 i	 netretiranu	 oštećenu	
kožu,	 značajno	 smanjila	 TEGV,	 a	 povećala	 EC;	 normalizuju	 se	 vrednosti	 parametara	
poremećene	 delovanjem	 surfaktanta.	 HPLC	 analizom	 identifikovano	 je	 8	 fenolnih	
jedinjenja	kao	potencijalnih	 	aktivnih	supstanci.	 In	vivo/in	vitro	 ispitivanjima	utvrđeni	
su	 pozitivni	 efekti	 GAE	 na	 proces	 zarastanja	manjih	 rana	 su	 u	 korelaciji	 sa	 fenolnim	
sastavom.	Rezultati	ukazuju	na	mogućnost	primene	hidrogela	sa	ekstraktom	Alchemilla	
vulgaris	L.	u	tretmanu	manjih	i	prevenciji	nastanka	hroničnih	rana	na	koži.		
	
Rad	 je	 podržan	 od	 strane	 Ministarstva	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	
Republike	Srbije	(projekat	III45017).	
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Treatment	and	management	of	wounds,	particularly	chronic	wounds,	became	a	
multibillion‐dollar	 global	 health	 problem.	 The	 use	 of	 plant	 extracts	 is	 an	 important	
trend	in	this	area,	as	proven	by	numerous	scientific	studies.	Regarding	the	importance	
of	a	proper	vehicle,	we	aimed	at	developing	hydrogel	with	Alchemilla	vulgaris	L.	extract,	
intended	for	topical	treatment	of	minor	wounds.		
Carbomer	gel	(marked	as	placebo	‐	P)	was	used	as	a	vehicle	for	2%	of	ethanolic	
Alchemilla	 vulgaris	 L.	 extract	 (active	 sample	 GAE).	 Skin	 safety	 profile	 was	 evaluated	
using	both	 in	vitro	 (cytotoxicity	assay	on	L929	 fibroblasts)	and	 in	vivo	methods.	Skin	
parameters	measured	were	 transepidermal	water	 loss	 (TEWL),	 electrical	 capacitance	
(EC)	 and	 erythema	 index	 (EI).	 To	 analyze	 the	 wound	 healing	 potential,	 we	 used	
complementary	methods	‐	in	vitro	wound	healing	assay	with	L929	fibroblasts	(placebo	
sample	was	negative,	while	cell	culture	medium	served	as	positive	control)	and	in	vivo	
assessment	 of	 skin	 barrier	 repair	 potential	 (TEWL	 and	 EC	 measurements)	 after	 the	
barrier	 impairment	 induced	 by	 surfactant.	 Chemical	 profile	 of	 the	 GAE	 sample	 was	
achieved	applying	HPLC	method.	Both	P	and	GAE	showed	satisfying	in	vivo/in	vitro	skin	
safety	 profile,	 when	 used	 in	 quantities	 usual	 for	 real	 application	 regime	 of	
dermopharmaceuticals.	GAE	induced	a	higher	extent	of	wound	closure	(45%	of	closure	
compared	to	initial	wound)	in	vitro	compared	to	P	(28%),	but	this	potential	was	lower	
when	compared	to	positive	control	(80%).	Regarding	 in	vivo	study,	significant	barrier	
repair	and	skin	hydrating	potential	of	active	sample	was	recorded	after	seven	days	of	
application	compared	to	P	or	untreated	impaired	skin.	Application	of	GAE	reversed	the	
values	of	TEWL	and	EC	disturbed	by	surfactant.	 In	 total,	8	phenolic	compounds	were	
identified	by	HPLC.	Our	 study	offers	 in	vivo/in	vitro	 evidences	on	 the	 folkloric	use	of	
Alchemilla	 vulgaris	 in	 a	 treatment	 of	 minor	 wounds;	 phenolic	 compounds	 could	 be	
considered	responsible	 for	recorded	wound	healing	activity.	 Investigated	gel	could	be	
used	in	the	treatment	of	minor	wounds	and	prevention	of	chronic	wound	formation.		
 
This	work	was	supported	by	the	Ministry	of	Education,	Science	and	Technological	
Development,	Republic	of	Serbia	(projekt	III45017).	
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Peptidi	 dobijeni	 iz	 proteina	 hrane	 pokazuju	 širok	 spektar	 bioloških	 aktivnosti	
(antioksidativno,	 antiinflamatorno,	 antimikrobno,	 antikancerogeno).	 Cilj	 ovog	 rada	 je	
procena	 sposobnosti	 smeša	peptida	dobijenih	 enzimskom	hidrolizom	proteina	kozjeg	
mleka	da	hvataju	slobodne	radikale.		
Proteini	 kozjeg	 mleka	 razloženi	 su	 jednostepenom	 metodom	 pomoću	 tri	
komercijalne	proteaze	 različitog	porekla:	 alkalaze,	papaina	 i	pankreatina.	Hidroliza	 je	
sprovedena	na	temperaturi	i	pH	optimalnim	za	svaki	enzim.	Reakcija	je	praćena	pH‐stat	
metodom.	 Obim	 proteinske	 hidrolize	 procenjen	 je	 određivanjem	 stepena	 hidrolize	
(DH).	 Antioksidativna	 aktivnost	 hidrolizata	 ispitana	 je	 ABTS	 	 [2.2’‐azino‐bis	 (3‐
etilbenztiazolin‐6‐sulfonska	 kiselina)],	 2.2‐difenil‐1‐pikrilhidrazil	 (DPPH)	 i	
deoksiriboza	(aktivnost	hvatanja	hidroksil	radikala)	metodama.	
Najveći	 stepen	 hidrolize	 dobijen	 je	 primenom	 papaina,	 a	 najmanji	 sa	
pankreatinom.	Tokom	ispitivanja	antioksidativne	aktivnosti,	svi	hidrolizati	pokazali	su	
značajan	 potencijal	 hvatanja	 slobodnih	 radikala	 u	 trima	 metodama,	 koji	 je	 direktno	
proporcionalan	 koncentraciji	 peptida.	 Registrovan	 je	 i	 veći	 potencijal	 inhibicije	
slobodnog	ABTS•+	 radikala,	 u	 poređenju	 sa	 inhibicijom	hidroksil	 odnosno	 slobodnog	
DPPH•	radikala.	
Dobijeni	 rezultati	 pokazuju	 da	 razlaganje	 proteina	 kozjeg	mleka	 proteolitičkim	
enzimima	generiše	hidrosolubilne	peptide	značajne	sposobnosti	hvatanja	raznovrsnih	
slobodnih	 radikala,	 pa	 se	 mogu	 koristiti	 kao	 prirodni	 bioaktivni	 sastojci	 koji	
poboljšavaju	 antioksidativna	 svojstva	 različitih	 prehrambenih,	 farmaceutskih	 i	
kozmetičkih	proizvoda.	
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Peptides	 derived	 from	 dietary	 proteins	 have	 been	 reported	 to	 display	 a	 wide	
spectrum	 of	 biological	 activities	 (antioxidant,	 antiinflamatory,	 antimicrobial,	
anticancer).	 The	 objective	 of	 this	work	was	 to	 evaluate	 radical	 scavenging	 activity	 of	
peptide	mixtures	obtained	by	the	enzymatic	hydrolysis	of	goat	milk	proteins.		
Goat	milk	 proteins	were	 digested	 via	 one	 step	method	with	 three	 commercial	
food	 grade	 proteases	 of	 different	 origin:	 alcalase,	 papain	 and	 pancreatin.	 Hydrolysis	
was	 carried	 out	 at	 temperature	 and	 pH	 optimal	 for	 each	 enzyme.	 The	 reaction	 was	
monitored	 by	 the	 pH‐stat	 procedure.	 Extent	 of	 protein	 hydrolysis	 was	 evaluated	 by	
measuring	the	degree	of	hydrolysis	(DH).	The	antioxidant	activity	of	 the	hydrolysates	
was	 tested	 by	 ABTS	 [2.2’‐azino‐bis	 (3‐ethylbenzthiazoline‐6‐sulphonic	 acid)],	 2.2‐
diphenyl‐1‐picrylhydrazyl	 (DPPH)	 and	 deoxyribose	 (hydroxyl	 radical	 scavenging	
activity)	methods.	
The	 highest	 DH	 value	 was	 obtained	 by	 using	 papain	 and	 the	 lowest	 by	
pancreatin.	Determining	 the	 antioxidant	 activity,	 all	 hydrolysates	 showed	meaningful	
concentration	 dependent	 radical	 scavenging	 potency	 in	 all	 three	 assays;	 higher	
inhibition	 of	 free	 radical	 ABTS•+	 was	 detected	 in	 all	 peptide	 mixtures	 compared	 to	
inhibition	of	hydroxyl	radical	and	free	radical	DPPH•.	
The	 results	 demonstrate	 that	 digestion	 of	 goat	 milk	 proteins	 with	 proteolytic	
enzymes	generates	 soluble	 peptides	with	notable	 ability	 to	 scavenge	 various	 radicals	
and	 that	 could	 be	 used	 as	 natural	 bioactive	 ingredients	 in	 enhancing	 antioxidant	
properties	of	different	food,	pharmaceutical	and	cosmetic	products.	
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Arganovo	 ulјe	 je	 bilјno	 ulјe	 proizvedeno	 iz	 semena	 arganovog	 drveta	 (Argania	
Spinosa,	Sapotaceae).	Ovo	drvo	je	endemska	biljna	vrsta	u	Maroku	i	ima	veliku	ekološku	
i	socioekonomsku	vrednost	u	ovom	području.	Poznato	je	i	kao	„marokansko	ulje”.	
Arganovo	 ulјe,	 koje	 se	 koristi	 u	 kozmetičkoj	 industriji,	 dobija	 se	 hladnim	
ceđenjem	‐	gnječenjem	neprženih	semena	arganovog	ploda	 i	odlikuje	se	zlatno	žutom	
bojom.	 Bogato	 je	 vitaminom	 E,	 polifenolima,	 karotenoidima	 i	 masnim	 kiselinama,	
posebno	 omega‐6	 i	 omega‐9.	 Sadrži	 oko	 40‐50%	 oleinske	 kiseline	 i	 oko	 30‐40%	
linoleinske	kiseline.	
Koristi	se	u	kozmetičkim	proizvodima	za	negu	i	omekšavanje	kože,	a	posebno	je	
efikasno	u	 smanjenju	vidljivosti	bora	 i	hiperpigmentacija.	Takođe	 se	koristi	 za	negu	 i	
zaštitu	osetljive	dečije	kože.	Ima	i	pozitivne	efekte	u	prevenciji	nastanka	strija.	Izražen	
je	 efekat	 arganovog	 ulja	 na	 poboljšanje	 kvaliteta	 kose	 i	 noktiju,	 a	 za	 njihovu	 negu	
najčešće	se	koristi	u	svom	čistom	obliku.	
Osim	kozmetičkih	efekata	nege	i	zaštite	kože,	kose	i	noktiju,	arganovo	ulje	može	
biti	 efikasno	 i	 u	 tretmanu	 određenih	 kožnih	 oboljenja.	 Koristi	 se	 u	 tretmanu	
mladalačkih	akni	 i	bubuljica,	kao	 i	u	tretmanu	ekcema	i	psorijaze.	Delotvorno	 je	 i	kod	
šuge,	opekotina	 i	rana	kada	se	koristi	u	čistom	obliku	 ili	 inkorporiran	u	odgovarajuću	
podlogu.	
U	 skorije	 vreme	 arganovo	 ulje	 je	 postalo	 predmet	 brojnih	 medicinskih	
istraživanja	 pa	 dobija	 novu	 oblast	 upotrebe	 i	 postaje	 veoma	 efikasano	 u	 tretmanu	
mnogih	bolesti,	kao	što	su	srčane	bolesti,	gojaznost,	povišene	koncentracije	holesterola	
i	 triglicerida	 u	 krvi,	 reumatizam,	 varenje,	 hormonski	 disbalans	 i	 drugo.	 Ovi	 efekti	 se	
ispoljavaju	nakon	peroralne	upotrebe	čistog	arganovog	ulja.	
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Argan	 oil	 is	 a	 vegetable	 oil	 produced	 from	 argan	 wood	 (Argania	 Spinosa,	
Sapotaceae).	This	tree	is	an	endemic	plant	species	in	Morocco	and	has	great	ecological	
and	socioeconomic	value	in	this	area.	It	is	also	known	as	„Moroccan	oil”.	
Argan	oil	used	 in	 the	 cosmetics	 industry	 is	obtained	by	 cold	sealing	 ‐	 crushing	
untried	 seeds	 of	 argan	 fruit	 and	 distinguished	 by	 a	 golden	 yellow	 color.	 It	 is	 rich	 in	
vitamin	E,	polyphenols,	carotenoids	and	fatty	acids,	especially	omega‐6	and	omega‐9.	It	
contains	about	40‐50%	oleic	acid	and	about	30‐40%	of	linoleic	acid.	
It	is	used	in	cosmetic	products	for	the	skin	care	and	softening,	and	is	especially	
effective	in	reducing	the	visibility	of	wrinkles	and	hyperpigmentation.	It	is	also	used	for	
the	 care	 and	 protection	 of	 sensitive	 baby	 skin.	 There	 are	 also	 positive	 effects	 in	 the	
prevention	 of	 stretch	marks.	 The	 effect	 of	 argan	 oil	 on	 the	 improvement	 of	 hair	 and	
nails	quality	is	expressed,	and	for	their	care	is	most	often	used	in	its	pure	form.	
Apart	from	the	cosmetic	effects	of	skin	care	and	protection,	hair	and	nails,	argan	
oil	can	be	effective	in	the	treatment	of	certain	skin	diseases.	It	is	used	in	the	treatment	
of	teenage	acne	and	pimples,	as	well	as	in	the	treatment	of	eczema	and	psoriasis.	It	 is	
also	effective	in	sprays,	burns	and	wounds	when	used	in	pure	form	or	incorporated	into	
a	suitable	base.	
More	recently,	argan	oil	has	become	the	subject	of	numerous	medical	 research	
and	has	been	given	a	new	field	of	use	and	has	become	very	effective	in	the	treatment	of	
many	diseases,	 such	as	heart	disease,	obesity,	high	blood	cholesterol	 and	 triglyceride	
levels,	 rheumatism,	 digestion,	 hormonal	 imbalance	 and	 other.	 These	 effects	 appear	
after	oral	administration	of	pure	argan	oil.	
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When	launching	an	advertising	campaign,	businesses	may	need	to	comply	with	a	
range	of	laws	and	regulations	governing.	These	laws	differ	from	country	to	country	and	
depending	 on	 the	 content	 of	 the	 advertisement.	 Today,	 it	 is	 impossible	 to	 be	 a	
successful	 advertiser	 without	 understanding	 the	 legal	 framework	 surrounding	 the	
business	 of	 advertising.	 A	 lack	 of	 caution	 can	 lead	 to	 the	 loss	 of	 a	 company’s	 own	
intellectual	 property	 (IP)	 rights	 or	 liability	 for	 infringing	 the	 IP	 rights	 of	 others.	 To	
avoid	costly	mistakes,	businesses	should	conduct	rigorous	checks	both	from	the	general	
legal	 perspective	 and	 from	 an	 IP	 perspective	 before	 launching	 a	 new	 advertising	
campaign.	 Misleading	 advertising	 means	 any	 advertising	 which,	 including	 its	
presentation,deceives	 or	 is	 likely	 to	 deceive	 the	 persons	 to	whom	 it	 is	 addressed	 or	
whom	 it	 reaches	 and	which	by	 reason	of	 its	deceptive	nature,	 is	 likely	 to	 affect	 their	
economic	 behavior	 or	 which,	 for	 those	 reasons,	 injures	 or	 is	 likely	 to	 injure	 a	
competitor.	
Facing	 with	 problems	with	misleading	 and	 comparative	 advertisingand	 taking	
into	consideration	intellectual	property	rights	we	would	to	point	out	the	possible	ways	
for	protection	of	the	consumers	and	traders.	The	method	used	is	a	research	followed	by	
a	 descriptive	 study.	 Secondary	 data	 were	 collected	 from	 available	 scientific	
publications,	 databases	 and	books	provided.	A	 survey	 about	 consumers’	 reactions	 on	
advertising	 cosmetic	 products	was	 prepared	 and	 analyzed.	 Through	 the	 research	we	
have	 obtaineda	 clearer	 picture	 on	 the	 perception,	 awareness	 and	 behavior	 of	 the	
consumers	 on	 misleading	 advertising.	 As	 misleading	 and	 unfair	 comparative	
advertising	are	very	present	nowadays	and	can	harm	both	consumers	and	traders,	very	
important	 is	 to	have	clear	and	defined	ways	of	dealing	with	 them	according	to	actual	
regulative	 taking	 in	 consideration	 how	 regulative	 is	 harmonized	 from	 country	 to	
country.	
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Zahvaljujući	 velikoj	 potražnji	 u	 Evropi	 i	 svetu,	 poslednjih	 godina	 je	 uzgajanje	
smilja	 doživelo	 pravu	 ekspanziju.	 Sastojci	 izolovani	 iz	 cvetova	 smilja	 (α‐pinen,	 neril	
acetat)	 ispoljavaju	 različite	 kozmetičke	 efekte,	 zbog	 čega	 je	 ekstrakt	 smilja	 sve	 češći	
sastojak	 kozmetičkih	 proizvoda.	 Cilj	 rada	 je	 bio	 izrada	 uljanog	 ekstrakta	 smilja	
metodom	maceracije,	različite	dužine	trajanja,	zatim	izrada	krema	sa	10%	(m/m)	i	20%	
(m/m)	 uljanog	 ekstrakta	 i	 praćenje	 organoleptičkih	 karakteristika	 (boje	 i	 mirisa,	
razmazivosti,	aplikativnog	i	rezidualnog	efekta	nakon	primene),	kao	i	fizičke	stabilnosti	
(odvajanje	faza)	izrađenih	krema,	tokom	šest	nedelja.	
Uljani	 ekstrakti	 su	 izrađeni	 koristeći	 15	 g	 suvih	 cvetova	 smilja	 (Helichrysum	
italicum	(Roth)	G.	Don	fil.)	i	370	g	maslinovog	ulja.	Dužina	maceracije	je	iznosila	14,	28	i	
42	 dana.	 Izrađeni	 uljani	 ekstrakti	 su	 ručno	 inkorporirani	 u	 komercijalnu	 ambifilnu	
podlogu	 (Belobaza®),	u	koncentracijama	od	10%	(m/m)	 i	20%	(m/m).	Nakon	 izrade,	
kreme	su	ostavljene	u	plastičnoj	ambalaži	na	sobnoj	temperaturi,	na	suvom	i	tamnom	
mestu	i	praćene	su	promene	tokom	šest	nedelja.	
Sve	kreme	sa	10%	uljanog	ekstrakta	smilja,	koji	su	dobijeni	maceracijom	različite	
dužine	 trajanja,	 bile	 su	 svetložute	 boje,	 slabog	 karakterističnog	 mirisa	 na	 maslinovo	
ulje,	 dobre	 razmazivosti	 i	 prijatnog	 aplikativnog	 i	 rezidualnog	 efekta	 na	 koži,	 tokom	
šest	nedelja	praćenja.	Kreme	sa	20%	uljanog	ekstrakta	smilja	su	bile	tamnije	boje.	Kod	
njih	su	se	prvi	znaci	nestabilnosti	javili	nakon	treće	nedelje	praćenja,	u	vidu	odvajanja	
faza,	što	ih	čini	neprihvatljivim	za	upotrebu.		
Na	 organoleptičke	 osobine	 i	 kratkoročnu	 fizičku	 stabilnost	 ispitivanih	 krema	
utiče	 koncentracija	 uljanog	 ekstrakta	 smilja.	 Sve	 kreme	 izrađene	 sa	 10%	 uljanog	
ekstrakta	 smilja,	 koji	 su	 dobijeni	 maceracijom	 različite	 dužine	 trajanja,	 su	 bile	
prihvatljivog	 izgleda,	 razmazivosti,	 aplikativnog	 i	 rezidualnog	 efekta	 na	 koži,	 bez	
znakova	odvajanja	faza	u	periodu	od	šest	nedelja.	
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Cultivation	 and	 processing	 of	 immortelle	 has	 drastically	 expanded	 in	 the	 past	
few	years.	Its	ingredients	(α‐pinene,	neryl	acetate)	show	cosmetic	effects,	what	makes	
immortelle	extract	common	ingredient	in	cosmetic	products	nowadays.	The	aim	of	this	
work	was	 to	 prepare	 immortelle	 oil	 extracts	 by	 using	 different	maceration	 times,	 to	
make	creams	containing	10%	(w/w)	and	20%	(w/w)	of	these	extracts,	and	to	evaluate	
organoleptic	 characteristics	 (odour,	 color,	 spreadability,	 applicative	 and	 residual	
effects)	and	stability	(phase	separation)	of	such	preparations	over	six	weeks.	
Oil	 extracts	 were	 made	 using	 15	 g	 of	 dry	 immortelle	 (Helichrysum	 italicum	
(Roth)	G.	Don	fil.)	flowers	and	370	g	of	olive	oil.	Maceration	length	was	14,	28	and	42	
days.	 Finished	 oil	 extracts	 were	 incorporated	 in	 commercial	 ambiphilic	 cream	
(Belobaza®)	by	hand,	reaching	concetrations	of	10%	(w/w)	and	20%	(w/w).	After	that,	
creams	were	placed	in	plastic	containers	and	left	on	room	temperature,	in	a	dark,	dry	
place	and	their	characteristics	were	observed	over	six	weeks	of	storage.	
All	 creams	 containing	 10%	 of	 oil	 extract	 remained	 light	 yellow,	 having	 weak	
typical	olive	oil	scent	throughout	the	six	weeks,	regardless	maceration	length,	with	very	
good	 spreadability	 and	 pleasant	 applicative	 and	 residual	 effects.	 Creams	 containing	
20%	of	oil	extract	were	darker	at	the	beginning.	First	instability	signs	occurred	at	third	
week	 of	 storage,	 as	 phase	 separation,	 which	 made	 them	 unacceptable	 as	 cosmetic	
products.	
Organoleptic	 characteristics	 and	 short‐term	 stability	 of	 creams	 are	 affected	 by	
the	amount	of	added	immortelle	oil	extract.	Texture	and	appearance,	as	well	as	general	
liking	 of	 creams	 containing	 20%	 of	 oil	 extract,	 were	 significantly	 lower	 than	 with	
preparations	containing	10%	of	oil	extract.	
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Upotrebu	 imunosupresivnih	 lekova	 kod	 pacijenata	 sa	 transplantiranim	
bubregom	prate	mnogobrojni	neželjeni	efekti.	Oni	mogu	značajno	da	smanje	adherencu	
pacijenata	i	utiču	na	preživljavanje	grafta.	Mikofenolna	kiselina	(MPA)	često	je	korišćen	
imunosupresivni	 lek	 koji	 je	 na	 tržištu	 dostupan	 u	 obliku	 estra	 (mikofenolat	 mofetil,	
MMF)	 ili	 u	 obliku	 soli	 (mikofenolat	 natrijum,	 EC‐MPS).	 Cilj	 istraživanja	 bio	 je	 da	
procenimo	 učestalost	 i	 razlike	 u	 ispoljenim	 neželjenim	 efektima	 tokom	 terapije	
MMF/EC‐MPS	kod	pacijenata	sa	transplantiranim	bubregom.	
Istraživanje	 je	 obuhvatilo	 77	 pacijenata	 sa	 transplantiranim	 bubregom	 (53	
muškarca	 i	 24	 žene)	koji	 su	bili	 praćeni	na	Klinici	 za	 nefrologiju	 (Klinički	 centar	NIš,	
Srbija).	Pacijenti	su	oralno	koristili	takrolimus,	kortikosteroide	(prednizolon)	i	MMF	ili	
EC‐MPS.	 Za	 procenu	 neželjenih	 efekata	 terapije	 korišćen	 je	 upitnik	 koju	 su	 razvili	
nefrolozi	 sa	 Univerziteta	 u	 Bafalu,	 SAD.	 Upitnik	 je	 obuhvatao	 osamnaest	 negativnih	
efekata	 koji	 su	 podeljeni	 u	 gastrointestinalne,	 estetske	 i	 efekte	 na	 centralni	 nervni	
sistem	 (CNS).	 Za	 statističku	 analizu	 podataka	 korišćen	 je	 SPSS	 20	 softverski	 paket	
(Studentov	t‐test).	Najčešći	neželjeni	efekti	bili	su	gastrointestinalni	(80,9%),	zatim	CNS	
(71,16%)	i	estetski	(62,66%).	Pacijenti	koji	su	primali	MMF	imali	su	značajno	izraženije	
gastrointestinalne	neželjene	efekte	(0,25	±	0.19)	u	poređenju	sa	onima	na	terapiji	EC‐
MPS	(0,16	±	0.13).	Dijareja	je	bila	najučestalija	gastronitestinalna	tegoba	(43,8%).	Nije	
bilo	 razlike	 u	 CNS,	 estetskim	 i	 kumulativnim	 neželjenim	 efektima	 među	 pacijentima	
lečenim	EC‐MPS	i	MMF.		
Kod	 pacijenata	 sa	 transplantiranim	 bubregom	 najčešće	 su	 bili	 prisutni	
gastrointestinalni	neželjeni	efekti.	Oni	su	bili	značajno	izraženiji	kod	pacijenata	koji	su	
primali	MMF	u	odnosu	na	EC‐MPS,	za	razliku	od	ostalih	tipova	neželjenih	efekata	koji	se	
nisu	razlikovali	u	odnosu	na	formulaciju.	Prospektivno	praćenje	neželjenih	efekata	MPA	
terapije	 može	 da	 poboljša	 bezbednost	 pacijenata	 i	 adherencu	 pacijenata	 nakon	
transplantacije.	
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After	 renal	 transplantation,	 many	 patients	 experience	 adverse	 effects	 from	
immunosuppressive	drugs.	When	 these	adverse	effects	occur,	patient	adherence	with	
immunosuppression	may	be	 reduced,	 impacting	 allograft	 survival.	Mycophenolic	 acid	
(MPA)	is	a	widely	used	immunosuppressive	drug	and	it	 is	available	either	as	an	ester	
prodrug	 (mycophenolate	mofetil,	MMF)	 or	 as	 a	 sodium	 salt	 (mycophenolate	 sodium,	
EC‐MPS).	The	purpose	of	this	study	was	to	determine	the	frequency	and	differences	in	
adverse	effects	with	MMF/EC‐MPS	in	renal	transplant	recipients.	
This	 prospective	 study	 included	 77	 stable	 renal	 transplant	 recipients	 (53	men	
and	 24	 women)	 who	 were	 treated	 in	 the	 Clinic	 of	 Nephrology	 (University	 Clinical	
Centre	 of	 Nis,	 Serbia).	 Patients	 received	 oral	 MMF	 or	 EC‐MPS	 as	 part	 of	 a	 triple	
immunosuppressive	 regimen,	which	 also	 included	 corticosteroids	 (prednisolone)	 and	
tacrolimus.	To	determine	the	adverse	effects	of	therapy	we	used	a	survey	developed	by	
nephrologists	 at	 the	 University	 of	 Buffalo,	 USA.	 Nephrologists	 evaluated	 18	 adverse	
effects	which	were	organized	 into	gastrointestinal,	 central	nervous	system	(CNS)	and	
aesthetic	domains.	Statistical	analysis	was	performed	using	SPSS	software	version	20	
(Student	 t	 test).	 The	 most	 common	 adverse	 effects	 were	 gastrointestinal	 (80.9%),	
followed	 by	 CNS	 (71.16%)	 and	 aesthetic	 adverse	 effects	 (62.66%).	 Patients	 treated	
with	MMF	experienced	a	significantly	pronounced	gastrointestinal	adverse	effect	ratio	
(0.25	 ±	 0.19)	 compared	 to	 EC‐MPS	 (0.16	 ±	 0.13).	 The	most	 frequent	 gastrointestinal	
event	was	diarrhea	(43.8%).	There	was	no	difference	between	patients	treated	with	EC‐
MPS	or	MMF	for	the	aesthetic,	CNS	and	cumulative	adverse	effect	ratios.	
Gastrointestinal	 adverse	 effects	 were	 the	 most	 common	 in	 renal	 transplant	
recipients.	 The	numbers	 and	 types	 of	 adverse	 effects	were	not	 different	 between	 the	
two	 treatments,	except	gastrointestinal	adverse	effects	which	were	significantly	more	
pronounced	 	 in	 patients	 treated	 with	 MMF.	 Prospective	 clinical	 monitoring	 of	 MPA	
adverse	 effects	 may	 improve	 patient	 safety	 and	 post‐transplant	 immunosuppressive	
adherence.	
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Postoje	 tvrdnje	 da	 brojni	 dodaci	 prehrani	 zbog	 svojih	 antioksidativnih	 i	
antiinflamatornih	efekata	 imaju	 sveukupno	pozitivne	učinke	na	 zdravlje	pojedinca.	L‐	
karnitin	kao	suplement	koristi	se	u	različite	svrhe:	od	dodatka	u	prehrani,	u	različitim	
medicinskim	tretmanima	do	reguliranja	tjelesne	težine.	Cilj	ovog	istraživanja	je	bio	da	
se	 procjeni	 dejstvo	L‐karnitina	 i	 L‐karnitina	 s	dodatkom	vitamina	B6	u	 oksidativnom	
stresu	in	vitro	praćenjem	ekspresije	gena	uključenog	u	ove	procese.	
U	 ovoj	 studiji	 smo	 testirali	 dva	 komercijalno	 dostupna	 preparata:	 jedan	 koji	
sadrži	L‐karnitin	u	obliku	kapsula	u	dozi	od	500	mg	i	drugi,	tečni	preparat	L‐	karnitin	sa	
dodatkom	 vitamina	 B6	 (2,8	 mg	 –	 200%	 RDA).	 Kulture	 limfocita	 su	 uspostavljene	
standardnim	 postupkom	 i	 tretirane	 tokom	 72	 sata	 odabranim	 koncentracijama	 L‐
karnitina/L‐karnitina	sa	vitaminom	B6.	Kao	negativna	kontrola	korišteni	su	netretirani	
limfociti.	Ukupna	mRNA	je	 izolovana	 iz	 tretiranih	 i	netretiranih	ćelija.	Real	Time‐	PCR	
metoda	 je	bila	korištena	za	procjenu	ekspresije	HIF1Α	(eng.	hypoxia	 inducible	 factor)	
gena,	 a	 kao	 konstitutivni	 gen	 je	 korišten	 GAPDH.	 L‐karnitin	 je	 smanjio	 transkripciju	
HIF1α	 gena	 u	 koncentracijama	 od	 50	 μmol/l,	 250	 μmol/l,	 500	 μmol/l	 i	 1000	 μmol/l	
(p=0,001;	p=0,017;	p=0,001	i	p=0,0015,	redom).	L‐karnitin	sa	vitaminom	B6	značajno	
je	redukovao	transkripciju	HIF1α	gena	u	koncentracijama	od	50	μmol/l	i	1000	μmol/l	
(p=0,007	 i	 p=0,015,	 redom),	 dok	u	 koncentracijama	od	250	μmol/l	 i	 500	μmol/l	 nije	
značajno	povećao	transkripciju	HIF1α	gena	(p=0,0915	i	p=0,807,	redom).	
L‐karnitin	 je	 u	 rasponu	 koncentracija	 od	 50	 μmol/l	 do	 1000	 μmol/l	 smanjio	
ekspresiju	 gena	 koji	 kodira	 HIF1α	 gen,	 što	 ukazuje	 na	 moguću	 inhibiciju	
proinflamatornih	 procesa.	 Međutim,	 u	 kombinaciji	 sa	 vitaminom	 B6,	 L‐karnitin	 je	
smanjio	 tranksripciju	 gena	 za	 HIF1α	 samo	 u	 koncentracijama	 od	 50	 μmol/l	 i	 1000	
μmol/l,	 dok	 je	 u	 koncentraciji	 od	 250	 μmol/l	 imao	 tendenciju	 povećanja	 njegove	
transkripcije;	smisao	ovog	nalaza	zahtjeva	dalje	razjašnjenje.	
	
 
 
 
661 
 
 
 
EFFECT	OF	SELECTED	L‐CARNITINE	PREPARATIONS	ON	
EXPRESSION	OF	A	GENE	FOR	HYPOXIA	INDUCIBLE	FACTOR	1Α	IN	
THE	LYMPHOCYTE	CULTURE	
 
Maja	Kuzmanović1,	Anja	Haverić2,	Naida	Lojo‐Kadrić2,	Maida	Hadzić2,	
Jasmin	Ramić2,	Sanin	Haverić2,	Lejla	Pojskić2	
 
1University	of	Sarajevo,	Sarajevo	–	Faculty	of	Pharmacy,	2University	of	Sarajevo	
‐	Institute	for	Genetic	Engineering	and	Biotechnology	(Bosnia	and	Herzegovina)	
 
 
It	is	claimed	that	many	nutritional	supplements,	because	of	their	antioxidant	and	
anti‐inflammatory	 effects,	 have	 an	 overall	 positive	 influence	 on	 human	 health.	 L‐
carnitine	as	a	supplement	is	used	for	various	purposes:	as	food	supplement,	in	medical	
treatment,	or	for	body	weight	regulation.	The	aim	of	this	study	was	to	assess	the	effect	
of	 L‐carnitine	 and	 L‐	 carnitine	 supplemented	 with	 vitamin	 B6	 in	 oxidative	 stress	 in	
vitro	by	analysis	of	expression	of	a	gene	involved	in	these	processes.	
In	this	study	we	tested	two	commercially	available	preparations:	capsules	of	L‐
carnitine	at	a	dosage	of	500	mg,	and	a	liquid	L‐carnitine	supplemented	with	vitamin	B6	
(2.8	mg	 ‐	 200%	RDA).	 Lymphocyte	 cultures	were	 established	by	 standard	procedure	
and	 treated	 with	 selected	 concentrations	 of	 L‐carnitin/L‐carnitine	 with	 vitamin	 B6	
from	the	start	of	cultivation.	Cultivation	lasted	for	72	hours.	Total	mRNA	was	isolated	
from	 treated	 and	 non‐treated	 cells.	 Real‐Time	 PCR	was	 used	 to	 assess	 relative	 gene	
expression	 of	 hypoxia‐inducible	 factor‐1α	 (HIF‐1α)	 and	 GAPDH	 as	 the	 housekeeping	
gene	for	normalization.		
L‐carnitine	reduced	the	transcription	of	the	HIF1α	gene	at	concentrations	of	50	
μmol/l,	 250	 μmol/l,	 500	 μmol/l	 and	 1000	 μmol/l	 (p=0.001;	 p=0.017;	 p=0.001	 and	
p=0.0015,	 respectively).	 L‐carnitine	 with	 vitamin	 B6	 significantly	 reduced	 the	
transcription	 of	 the	 HIF1α	 gene,	 at	 concentrations	 of	 50	 μmol/l	 and	 1000	 μmol/l	
(p=0.007	 and	 p=0.015,	 respectively),	while	 at	 concentrations	 of	 250	 μmol/l	 and	 500	
μmol/l	 insignificantly	 increased	 the	 transcription	 of	 the	 HIF1α	 gene	 (p=0.0915	 and	
p=0.807,	respectively).	L‐carnitine	in	the	concentration	range	50	μmol/l	to	1000	μmol/l	
reduced	the	expression	of	the	gene	encoding	HIF1α,	which	indicates	possible	inhibition	
of	proinflammatory	processes.	However,	when	combined	with	vitamin	B6,	L‐carnitine	
reduced	 the	 transcription	of	 the	HIF1α	gene	only	at	 concentrations	of	50	μmol/l	 and	
1000	μmol/l,	while	at	concentration	of	250	μmol/l	tended	to	increase	its	transcription;	
the	meaning	of	this	finding	needs	further	clarification.	
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Izmenjena	GABA‐ergička	(γ‐aminobuterna	kiselina)	neurotransmisija	se	dovodi	
u	vezu	sa	poremećajima	raspoloženja.	U	ovom	radu	je	ispitan	uticaj	GL‐II‐73,	pozitivnog	
alosternog	 modulatora	 na	 α5	 GABAA	 receptorima,	 u	 lipopolisaharidom	 (LPS)‐
izazvanom	mišjem	modelu	ponašanja	koje	se	povezuje	sa	depresijom.	
GL‐II‐73	ili	ketamin	(pozitivna	kontrola	modela)	u	dozi	od	10	ili	6	mg/kg,	redom,	
primenjeni	su	mužjacima	C57BL/6	miševa	(ukupan	broj=75)	neposredno	pre	primene	
0.5	 mg/kg	 LPS‐a.	 Prisustvo	 bolesnog	 ponašanja	 (eng.	 sickness	 behavior)	 je	 praćeno	
merenjem	telesne	mase	(TM),	unosa	hrane	(UH)	 i	broja	ulazaka	u	kvadrante	tokom	5	
minuta	 testa	 spontane	 lokomotorne	 aktivnosti	 (UK).	TM	 i	UH	 su	mereni	2,	 6,	 24	 i	 28	
sati,	a	UK2	i	24	sata	nakon	primene	tretmana.	Preferencija	ka	saharozi	(SP)	u	SP	testu	
(SPT),	 kao	 indikator	 anhedonije,	 i	 vreme	 provedeno	 u	 imobilnosti	 (VI)	 u	 testu	
forsiranog	plivanja	(FPT),	kao	indikator	bihejvioralnog	očaja,	mereni	su	24‐28	sata	i	28	
sati	 nakon	primene	 tretmana,	 redom.	 Životinje	 koje	 se	 nisu	 razbolele	 nakon	primene	
LPS‐a	ili	koje	nisu	konzumirale	više	od	0,1	ml	tečnosti	za	vreme	SPT‐a	su	bile	isključene	
iz	analize.	
U	ovom	radu	pokazano	 je	da	 je	 tretman	LPS‐om	 indukovao	bolesno	ponašanje	
kao	 i	 ponašanje	 nalik	 depresivnom	 kod	 miševa	 tako	 što	 je	 snizio	 TM,	 UH,	 UK,	 SP	 i	
nastojao	da	poveća	VI.	Pretretman	sa	ketaminom	je	povratio	vrednosti	UH	u	intervalu	
24‐28	 sata,	UK	posle	24	h,	kao	 i	 SP,	dok	 je	pretretman	sa	GL‐II‐73	normalizovao	SP	 i	
imao	 tendenciju	 da	 smanji	 VI.	 Ovi	 rezultati	 pokazuju	 da	 je	 ketamin	 ublažio	 bolesno	
ponašanje	 i	 anhedoniju	 kod	miševa	 bez	 efekta	 na	 bihejvioralni	 očaj,	 dok	 je	 GL‐II‐73,	
iako	 bez	 efekta	 na	 bolesno	 ponašanje,	 redukovao	 anhedoniju	 i	 imao	 tendenciju	 da	
smanji	bihejvioralni	očaj.	
GL‐II‐73,	 pozitivni	modulator	 α5	 GABAA	 receptora,	 redukovao	 je	 anhedoniju	 i	
bihejvioralni	 očaj	 u	 LPS‐om	 izazvanom	 mišjem	 modelu	 ponašanja	 nalik	 na	
depresivnom,	što	pruža	potencijalno	novi	pristupu	tretmanu	depresivnih	poremećaja.	
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γ‐Aminobutyric	acid	(GABA)	signaling	is	likely	disrupted	in	mood	disorders.	We	
investigated	 the	 influence	 of	 GL‐II‐73,	 an	 α5	 GABAA	 receptor	 positive	 allosteric	
modulator,	 in	 the	 lipopolysaccharide	 (LPS)‐induced	murine	model	 of	 depressive‐like	
behavior.	
GL‐II‐73	or	ketamine	(a	positive	control	of	the	model)	dosed	at	10	and	6	mg/kg,	
respectively,	 were	 administered	 to	 male	 C57BL/6	 mice	 (total	 N=75)	 immediately	
before	 the	 application	 of	 0.5	 mg/kg	 of	 LPS.	 Sickness	 behavior	 was	 assessed	 by	
measuring	body	weight	(BW),	food	intake	(FI)	and	number	of	quadrant	entries	during			
5	min	of	spontaneous	locomotor	activity	assay	(QE).	BW	and	FI	were	measured	2,	6,	24	
and	 28	 h,	 and	QE	2	 and	 24	 h	 after	 the	 treatment	 administration.	 Sucrose	 preference	
(SP)	 in	 SP	 test	 (SPT),	 as	 an	 indicator	of	 anhedonia,	 and	 time	 immobile	 (TI)	 in	 forced	
swim	test	(FST),	as	an	indicator	of	behavioral	despair,	were	measured	24‐28	h	and	28	h	
after	 treatment	 administration,	 respectively.	 Animals	 which	 did	 not	 exhibit	 sickness	
behavior	 or	 consumed	 less	 than	 0.1	 ml	 of	 liquid	 during	 SPT	 were	 excluded	 from	
analysis.	
We	demonstrated	that	treatment	with	LPS	induced	sickness	and	depressive‐like	
behavior	in	mice	by	ultimately	decreasing	BW,	FI,	QE,	SP	and	tending	to	increase	the	TI.	
Pretreatment	with	 ketamine	 restored	FI	 at	 24‐28	h,	QE	 at	 24	h	 and	 SP,	 and	GL‐II‐73	
restored	 SP	 and	 tended	 to	 restore	 TI.	 We	 showed	 that	 ketamine	 reduced	 sickness	
behavior	and	anhedonia	with	no	effect	on	behavioral	despair,	while	GL‐II‐73,	although	
with	 no	 effect	 on	 sickness	 behavior,	 reduced	 anhedonia	 and	 tended	 to	 reduce	
behavioral	despair.	
GL‐II‐73,	 an	 α5	 GABAA	 receptor	 positive	 allosteric	 modulator,	 reduced	
anhedonia	 and	 behavioral	 despair	 in	 LPS‐induced	 murine	 model	 of	 depressive‐like	
behavior,	suggesting	a	novel	approach	in	the	treatment	of	depression.	
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NOVI	POZITIVNI	MODULATOR	4‐GABAA	RECEPTORA,	XHE‐III‐74,	
SMANJUJE	UNOS	ALKOHOLA	U	MIŠIJEM	MODELU																																							
„PIJENJA	U	MRAKU”	
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Cilj	ove	studije	bio	je	da	se	ispita	da	li	akutni	tretman	ligandom	XHe‐III‐74,	novim	
pozitivnim	modulatorom	α4‐GABAA	receptora,	može	smanjiti	unos	alkohola	u	mišijem	
modelu	„pijenja	u	mraku”	(eng.	drinking	in	the	dark	–	DID).	
Eksperimenti	 su	 sprovedeni	 na	 odraslim	 miševima	 soja	 C57BL/6.	 Moguće	
sedativno	 dejstvo	 XHe‐III‐74	 (0,5;	 2	 ili	 5	 mg/kg,	 i.p.)	 ispitano	 je	 u	 testu	 spontane	
lokomotorne	 aktivnosti	 (SLA).	 Prvog	 dana	 jednog	 ciklusa	 DID	 eksperimenta	 svaka	
životinja	imala	je	dvočasovni	pristup	alkoholu	(etanol	20%,	v/v).	Drugog	dana	tretman	
je	 primenjivan	 20	 minuta	 pre	 pristupa	 alkoholu,	 a	 trećeg	 dana	 pacovi	 nisu	 tretirani	
ničim.	U	svim	DID	eksperimentima	svaka	životinja	je	prošla	kroz	četiri	ciklusa	tako	da	je	
u	 svakom	primila	 jednu	od	 tri	 doze	 tretmana	 ili	 placebo.	U	prvom	DID	eksperimentu	
testirali	 smo	efekat	XHe‐III‐74	(0,8;	2	 ili	5	mg/kg)	na	unos	vode	(n=12,	po	dozi),	dok	
smo	 u	 drugom	 testirali	 efekat	 istih	 doza	 na	 unos	 alkohola	 (n=14).	 Ekekat	 referetnog	
leka,	 naltreksona	 (1;	 4	 ili	 16	 mg/kg)	 testiran	 je	 u	 trećem	 eksperimentu.	
U	SLA	testu,	nijedna	od	odabranih	doza	XHe‐III‐74	nije	smanjila	pređeni	put	životinje	
(F3,20=0,48;	p=0,703).	U	prvom	DID	eksperiementu,	 tretman	XHe‐III‐74	nije	uticao	na	
unos	 vode	 (F3,33=0,39;	 p=0,763).	 Unos	 alkohola,	meren	 u	 drugom	DID	 eksperimentu,	
izmenjen	je	pod	dejstvom	XHe‐III‐74	tretmana	(F3,39=7,41;	p<0,001),	gde	je	doza	XHe‐
III‐74	 od	 5	 mg/kg	 značajno	 smanjila	 unos	 u	 poređenju	 sa	 kontrolom	 (p<0,001).	 U	
trećem	 eksperimentu,	 naltrekson	 je	 značajno	 smanjio	 unos	 alkohola	 (F60,3=22.18;	
p<0,001),	 i	 to	 u	 sve	 tri	 doze:	 1	 mg/kg	 (p<0,001);	 4	 mg/kg	 (p<0,001)	 i	 16	 mg/kg	
(p<0,001).		
Uz	 očekivani	 izostanak	 sedativnog	 dejstva,	 XHe‐III‐74,	 pozitivni	modulator	 α4‐
GABAA	 receptora,	 ispoljio	 je	 evidentan	 potencijal	 za	 smanjenje	 unosa	 alkohola	 u	
mišijem	DID	modelu,	koji	se	može	porediti	sa	onim	postignutim	primenom	naltreksona,	
referentnog	leka	u	terapiji	poremećaja	unosa	alkohola.	
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The	present	study	aimed	to	investigate	whether	acute	treatment	with	XHe‐III‐74,	
a	novel	positive	modulator	of	α4‐GABAA	receptors,	may	reduce	alcohol	intake	in	mouse	
model	of	„drinking	in	the	dark”	(DID).		
All	 experiments	 were	 conducted	 on	 adult	 C57BL/6	 mice.	 Potential	 sedative	
properties	 of	 XHe‐III‐74,	 (0.5,	 2	 or	 5	 mg/kg,	 i.p.)	 were	 assessed	 using	 spontaneous	
locomotor	activity	(SLA)	test.	On	the	1st	day	of	one	DID	cycle	each	animal	had	2‐h	access	
to	ethanol	(20%,	v/v),	on	the	2nd	day	treatment	was	given	20	min	before	the	access	to	
ethanol,	 while	 on	 the	 3rd	 day	 the	 animal	 was	 not	 treated	 in	 any	 way.	 In	 all	 DID	
experiments	 each	 animal	 passed	 through	 four	 cycles	 and	 respectively	 receive	 one	 of	
three	treatment	doses	or	solvent	in	each	cycle.	In	Experiment	1	we	tested	whether	XHe‐
III‐74	(0.8,	2	or	5	mg/kg)	had	any	effects	on	water	 intake	(n=12	per	treatment	dose),	
while	in	Experiment	2,	the	same	doses	were	used	to	test	potential	decrease	of	ethanol	
intake	 (n=14).	 Effects	 of	 the	 reference	 drug,	 naltrexone	 (1;	 4	 and	 16	 mg/kg)	 were	
tested	 in	Experiment	3	 (n=21).	 In	 the	SLA	 test,	none	of	 the	selected	XHe‐III‐74	doses	
decreased	the	distance	traveled	(F3,20=0.48;	p=0.703).	In	DID	Experiment	1,	XHe‐III‐74	
treatment	didn’t	affect	water	intake	(F33,3=0.39;	p=0.763).	Ethanol	intake,	measured	in	
Experiment	2,	was	affected	by	XHe‐III‐74	treatment	(F39,3=7.41;	p<0.001),	with	5	mg/kg	
XHe‐III‐74	significantly	reducing	the	intake	relative	to	control	(p<0.001).	In	Experiment	
3,	naltrexone	significantly	affected	the	intake	of	ethanol	(F60,3=22.18;	p<0.001),	with	all	
three	doses	reducing	the	intake:	1	mg/kg	(p<0.001);	4	mg/kg	(p<0.001)	and	16	mg/kg	
(p<0.001).		
With	 expected	 lack	 of	 sedative	 actions,	XHe‐III‐74,	 a	 positive	modulator	 of	α4‐
GABAARs,	exhibited	a	clear	potential	for	decreasing	ethanol	intake	in	mouse	DID	model,	
comparable	 to	 that	 of	 naltrexone,	 a	 reference	 drug	 in	 alcohol	 use	 disorder.	
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BIHEJVIORALNA	KARAKTERIZACIJA	SOCIJABILNOSTII	SOCIJALNE	
MEMORIJE	5XFAD	TRANSGENIH	MIŠEVA	KAO	MODELA	
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Kod	 pacijenata	 koji	 boluju	 od	 Alchajmerove	 bolesti	 dolazi	 do	 poremećaja	 u	
socijalizaciji	 i	 socijalnoj	 memoriji.	 5xFAD	 miševi	 predstavljaju	 široko	 korišćen	
progresivni	 model	 u	 ispitivanju	 ove	 bolesti,	 u	 kome	 socijalna	 interakcija	 i	 socijalno	
prepoznavanje	nisu	detaljno	istraženi.	Cilj	rada	bio	je	da	se	bihejvioralno	okarakterišu	
socijabilnost	 i	 socijalna	memorija	 oba	pola	5xFAD	životinja	u	periodu	 samog	početka	
stvaranja	plaka.	
U	 eksperimentu	 su	 korišćeni	 transgeni	 (11	 mužjaka,	 11	 ženki)	 i	 netransgeni	
(kontrolna	 grupa;	 13	 mužjaka,	 12	 ženki)	 5xFAD	 miševi	 starosti	 2	 meseca	 koji	 su	
podvrgnute	 testu	 tri	 komore.	 Protokol	 obuhvata	 tri	 uzastopne	 faze:	 habituaciju,	
socijalnu	interakciju	i	socijalno	prepoznavanje.	
Na	lokomotornu	aktivnost	životinja,	procenjenu	u	fazi	habituacije,	ne	utiču	ni	pol	
ni	genotip.	U	testu	socijalne	interakcije,	kontrolni	mužjaci	su	proveli	statistički	značajno	
više	vremena	u	komori	sa	mišem	i	češće	su	ulazili	u	ovu,	u	odnosu	na	praznu	komoru,	
što	nije	bio	slučaj	kod	kontrolnih	ženki.	Ni	 transgeni	mužjaci	ni	 transgene	ženke	nisu	
razlikovali	 praznu	 i	 komoru	 sa	 mišem,	 što	 ukazuje	 da	 5xFAD	 genotip	 može	 da	 ima	
nepovoljan	 uticaj	 na	 socijabilnost.	 U	 testu	 socijalnog	 prepoznavanja,	 samo	 su	
netransgeni	mužjaci,	ali	ne	i	netransgene	ženke,	niti	 transgene	životinje	diskriminisali	
poznatog	 i	 novog	 miša,	 što	 je	 pokazano	 statistički	 značajno	 dužim	 vremenom	
provedenim	sa	novim	mišem,	kao	i	većim	brojem	ulazaka	u	zonu	sa	novim	u	odnosu	na	
zonu	sa	poznatim	mišem.		
Rano	 odraslo	 doba	 predstavlja	 period	 u	 kome	 postoji	 izmenjena	 socijabilnost	
kod	5xFAD	mužjaka.	Netransgene	ženke	nisu	pokazale	očekivanu	socijalnu	interakciju	i	
prepoznavanje,	 što	 onemogućava	 izvođenje	 zaključaka	 o	 transgenim	 ženkama.	
Potrebno	 je	 nastaviti	 karakterizaciju	 socijalnog	 ponašanja	 ovih	 miševa	 tokom	
progresije	stvaranja	plaka	i	razvoja	ostalih	simptoma	bolesti.	
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Patients	suffering	from	Alzheimer	disease	experience	desocialization	and	social	
memory	 impairment.	 Transgenic	 5xFAD	 mice	 represent	 a	 widely	 used	 progressive	
model	of	this	disease,	in	which	social	interaction	and	social	recognition	have	not	been	
thoroughly	explored	yet.	Our	aim	was	to	characterize	the	sociability	and	social	memory	
of	both	genders	of	5xFAD	animals	at	the	very	onset	of	plaque	deposition.	
Two	months	old	transgenic	mice	(11	males,	11	females)	and	their	non‐transgenic	
litter	mates	(control	groups;	13	males,	12	females)	were	assessed	in	the	three‐chamber	
test.	The	protocol	consisted	of	successive	phases	of	habituation,	social	interaction	and	
social	recognition.		
The	 general	 locomotor	 activity,	 as	 assessed	 in	 the	 habituation	 phase,	 was	 not	
significantly	 affected	 by	 genotype	 or	 gender.	 In	 the	 social	 interaction	 phase,	 as	
expected,	 control	 males	 spent	 more	 time	 and	 entered	 more	 frequently	 the	 chamber	
with	the	con‐specific	 than	the	empty	one;	however,	 this	was	not	the	case	with	 female	
controls.	 Both,	 transgenic	 males	 and	 females	 did	 not	 distinguish	 between	 these	 two	
chambers,	which	indicates	that	the	5xFAD	genotype	might	have	an	adverse	impact	on	
sociability.	 In	 the	 social	 recognition	 phase,	 only	 non‐transgenic	 male,	 but	 not	 non‐
transgenic	female	or	transgenic	mice,	discriminated	between	familiar	and	novel	mouse,	
as	demonstrated	by	 the	 increased	 time	 the	 animal	 spent	 in,	 and	a	greater	number	of	
entries	into	the	zone	with	a	novel	versus	the	familiar	mouse.	
The	early	adulthood	represents	a	period	in	which	sociability	in	5xFAD	male	mice	
is	altered.	Female	non‐transgenic	animals	did	not	show	expected	social	interaction	and	
recognition,	which	precludes	any	conclusions	about	the	behavior	of	transgenic	females.	
It	 is	necessary	to	continue	characterizing	the	social	behavior	of	these	mice	during	the	
progression	of	plaque	generation	and	development	of	other	symptoms.	
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Neuroendokrini	 tumori	 pankreasa	 (pNET),	 na	 osnovu	 funkcionalne	 aktivnosti	
(vrste	 hormona	 koje	 tumor	 sekretuje)	 obuhvataju	 insulinom,	 VIP‐om,	 glukagonom,	
somatostatinom,	 kao	 i	 tumore	 koji	 sekretuju	 hormone	 koji	 se	 ne	 produkuju	 u	
pankreasu	 ‐	 gastrinom,	 kortikotropinom,	 gonadotropinom	 i	 dr.	Najbolji	 vid	 lečenja	 je	
hirurško	 odstranjivanje	 tumora,	 koje	 je	 često	 neprimenljivo	 zbog	 nepristupačnih	
lokalizacija,	 kasnog	 postavljanja	 dijagnoze	 i	 metastatskog	 širenja.	 Medikamentozna	
terapija	uključuje	primenu	analoga	somatostatina	(SSA‐oktreotid,	lanreotid,	vapreotid,	
pasireotid),	 alkilirajućih	 agenasa	 (streptozocin,	 temozolomid,	 dakarbazin),	 platine,	
radioobeleženih	 peptida,	 kao	 i	 savremenih	 terapeutika‐sunitiniba,	 everolimusa	 i	
bevacizumaba.	Rad	ima	za	cilj	da	prikaže	razlike	između	konvencionalnih	i	savremenih	
lekova	u	terapiji	pNET‐a.	Urađena	 je	komparativna	analiza	efikasnosti	različitih	grupa	
lekova	u	terapiji	pNET‐a.	
U	 terapiji	 metastatskih	 i	 neoperabilnih	 pNET‐a	 u	 novije	 vreme	 su	 indikovani	
sunitinib,	everolimus,	bevacizumab,	u	vidu	mono‐	ili	kombinovane	terapije.		
Za	 razliku	 od	 tradicionalnih,	 ovi	 lekovi	 imaju	 ciljna	 dejstva,	 inhibirajući	
angiogenezu	 tumorskih	 ćelija.	 Inhibicijom	 angiogeneze	 sprečavaju	 rast	 tumora	
pankreasa	 i	 proliferaciju	 endotelnih	 ćelija,	 fibroblasta	 i	 glatkih	 mišićnih	 ćelija.	
Everolimus	je	selektivan	inhibitor	mTOR,	smanjuje	nivo	VEGF	(vaskularnog	endotelnog	
faktora	 rasta	 koji	 potencira	 angiogenezu	 tumora).	 Bevacizumab,	 anti‐VEGF	 antitelo	
prepoznaje	i	blokira	specifične	proteine	prisutne	u	tumorskim	ćelijama.	Sunitinib	deluje	
dvostruko	 na	 maligne	 ćelije:	 sprečava	 njihovo	 umnožavanje	 i	 rast	 krvnih	 sudova	
inhibicijom	 receptorskih	 tirozin‐kinaza:	 c‐kit,	 RET,	 CSF‐1R,	 Flt3,	 PDGFR	 i	 VEGFR.	
Budući	 da	 ovi	 lekovi	 selektivno	 inhibiraju	 stvaranje	 novih	 krvnih	 sudova,	 oni	 manje	
oštećuju	normalne	ćelije	od	tradicionalnih	citostatika,	jer	postojeći	krvni	sudovi	ostaju	
očuvani	 za	 snabdevanje	 normalnih	 ćelija.	 Pored	 toga,	 mnogobrojne	 studije	 pokazuju	
njihovu	 izrazito	 povoljniju	 farmakovigilancu	 i	 duže	 preživljavanje	 pacijenata.	
Multidisciplinarni	pristup,	razvoj	 i	primena	selektivnijih	 lekova	u	terapiji	pNET‐a,	koji	
poboljšavaju	kvalitet	života	pacijenata,	od	suštinskog	je	značaja,	naročito	kada	se	ima	u	
vidu	činjenica	da	se	radi	o	retkim	i	nedovoljno	proučenim	entitetima.	
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Pancreatic	neuroendocrine	tumors	(pNETs),	based	on	the	type	of	hormone	that	
is	 secreted	are	divided	 into:	 insulinoma,	VIPoma,	glucagonoma,	 somatostatinoma	and	
nonpancreatic	 hormone	 	 tumors	 (gastrinoma,	 gonadotroph,	 corticotroph	 adenomas).	
The	 most	 effective	 treatment	 is	 surgical	 removal	 of	 tumors,	 which	 is	 often	 not	
applicable	 due	 to	 inaccessible	 localization,	 late	 diagnosis	 and	 metastatic	 spread.	
Pharmacotherapy	 includes	 administration	 of	 somatostatin	 analogues	 (SSA‐octreotide,	
lanreotide,	 vapreotide,	 pasireotide),	 alkylating	 agents	 (streptozocin,	 temozolomide,	
dacarbazine),	platinum,	a	peptide	receptor	radionuclide	therapy,	as	well	as	the	modern	
therapeutics‐sunitinib,	 everolimus,	 bevacizumab.	 The	 paper	 aims	 to	 show	 the	
differences	between	conventional	and	modern	drugs	in	the	pNETs	treatment.	
Comparative	analysis	of	the	efficiency	of	different	pharmacological	groups	in	the	
treatment	of	pNETs	was	performed.	
In	 recent	 years,	 sunitinib,	 everolimus,	 and	 bevacizumab,	 as	 mono‐	 or	
polytherapy,are	indicated	for	the	treatment	of	metastatic	and	inoperable	pNETs.	Unlike	
traditional	 therapy,	 these	 drugs	 have	 a	 target	 of	 action,	 inhibition	 of	 angiogenesis	 of	
tumor	cells,	tumor	growth	and	proliferation	of	endothelial	cells,	fibroblasts,	and	smooth	
muscle	 cells.	Everolimus	 is	a	 selective	mTOR	 inhibitor	 that	 reduces	 the	 level	of	VEGF	
(vascular	endothelial	growth	 factor).	Bevacizumab,	an	anti‐VEGF	antibody,	recognizes	
and	blocks	specific	proteins	present	in	tumor	cells.	Sunitinib	acts	doubly	on	malignant	
cells:	 prevents	 their	 multiplication,	 and	 the	 angiogenesis	 by	 inhibition	 of	 receptor	
tyrosine	 kinases:	 c‐kit,	 RET,	 CSF‐1R,	 Flt3,	 PDGFR,	 and	 VEGFR.	 Since	 these	 drugs	
selectively	 inhibit	 angiogenesis,	 they	 less	 damage	 normal	 cells	 than	 traditional	
cytostatics,	 as	 existing	 blood	 vessels	 remain	 preserved	 for	 normal	 cell	 supply.	 In	
addition,	numerous	studies	have	shown	their	far	more	suitable	pharmacovigilance	and	
longer	 patient	 survival.	 Multidisciplinary	 approach,	 development	 and	 application	 of	
selective	drugs	in	the	treatment	of	pNET	swhich	improve	the	quality	of	life	of	patients	is	
essential	 considering	 the	 fact	 that	 pNETs	 are	 rare	 and	 insufficiently	 investigated	
entities.	
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Apiksaban	 i	 rivaroksaban	 su	 direktni	 oralni	 antikoagulansi	 (DOAK)	 koji	
inhibiraju	faktor	koagulacije	Xa	i	često	se	propisuju	pacijentima	sa	plućnom	embolijom	
(PE).	 U	 fiziološkim	uslovima,	 kada	 je	 očuvana	 bubrežna	 funkcija	 i	 ukoliko	 ekstremne	
osobine	pacijenata	nisu	udružene,	svaki	od	ova	dva	leka	ima	jedinstveno	doziranje	bez	
obzira	na	telesnu	masu,	godine	života	ili	pol.	Ipak,	mnoge	studije	nisu	uključivale	starije	
ili	ekstremno	gojazne	pacijente,	tako	da	podaci	o	efikasnosti	i	bezbednosti	ovih	lekova	
za	ovu	populaciju	nedostaju.	Cilj	ove	studije	bio	je	da	se	uporedi	anti‐Xa	aktivnost	kod	
pacijenata	sa	PE	u	zavisnosti	od	njihovog	indeksa	telesne	mase,	godina	života	i	pola.		
U	 ovoj	 retrospektivnoj,	 opservacionoj	 studiji	 preseka	 jedne	 zdravstvene	
ustanove,	konsekutivni	pacijenti	sa	PE	su	svrstani	u	grupu	koja	je	dobijala	apiksaban	ili	
rivaroksaban	 nakon	 otpusta.	 Nakon	 jednomesečne	 stabilne	 terapije,	 u	 uzorku	 krvi	
dobijenoj	venepunkcijom	određivana	je	anti‐Xa	aktivnost.	U	svakoj	od	grupa	vrednosti	
anti‐Xa	 su	 poređene	 između	 pacijenata	 sa	 normalnom	 telesnom	 masom	 i	 gojaznih,	
zatim	između	mlađih	i	starijih	od	75	godina	života	i	između	muškaraca	i	žena.	
U	 studiju	 je	 bilo	 uključeno	 167	 pacijenata,	 56	 (33,5%)	 na	 apiksabanu	 i	 111	
(66,5%)	 na	 rivaroksabanu.	 U	 grupi	 pacijenata	 lečenih	 apiksabanom	 nije	 postojala	
značajna	razlika	u	anti‐Xa	aktivnosti	između	pacijenata	sa	normalnom	telesnom	masom	
i	 gojaznih	 (p=0,285),	mlađih	 i	 starijih	od	75	godina	 (p=0,663)	 ili	 između	muškaraca	 i	
žena	 (p=0,092).	 Takođe,	 ni	 u	 grupi	 pacijenata	 lečenih	 rivaroksabanom	 nije	 postojala	
značajna	 razlika	u	 anti‐Xa	 aktivnosti	 za	 iste	 kriterijume	 (p=0,938,	 p=0,885	 i	 p=0,102,	
redom).	 Kod	 pacijenata	 sa	 PE,	 nakon	 jednomesečne	 terapije	 bilo	 apiksabanom	 ili	
rivaroksabanom,	 telesna	 masa,	 godine	 života	 ili	 pol	 ne	 utiču	 značajno	 na	 anti‐Xa	
aktivnost.	
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Apixaban	 and	 rivaroxaban	 are	 direct	 oral	 anticoagulants	 (DOACs)	which	 block	
coagulation	 factor	 Xa	 and	 are	 commonly	 prescribed	 to	 the	 patients	 diagnosed	 with	
pulmonary	embolism	(PE).	In	normal	conditions,	with	preserved	kidney	function	and	if	
extreme	 patients’	 characteristics	 are	 not	 combined,	 each	 drug	 has	 the	 same	 dosage	
regardless	 of	 age,	 body	 mass	 or	 sex.	 However,	 many	 trials	 did	 not	 include	 elderly	
patients	or	those	with	extreme	obesity,	so	data	of	drug	efficacy	and	safety	with	single	
and	predefined	dosage	in	such	population	is	still	lacking.	The	objective	of	this	study	was	
to	 compare	 an	 anti‐Xa	 activity	 in	 PE	 patients	 considering	 their	 different	 body	 mass	
index,	age	and	sex.		
In	 this	 single‐center	 retrospective,	 observational	 cross‐sectional	 study,	
consecutive	 PE	 patients	 were	 allocated	 to	 either	 apixaban	 or	 rivaroxaban	 group	
regarding	the	DOAC	they	received	after	hospital	discharge.	After	one	month	on	stable	
therapy,	anti‐Xa	activity	was	measured	in	the	blood	collected	by	vene	puncture	during	
the	 trough	 drug	 concentration.	 In	 each	 of	 apixaban	 and	 rivaroxaban	 group	 anti‐Xa	
activity	values	were	compared	between	normal	weighted	and	obese,	younger	and	older	
than	75	years	of	age,	males	and	females.		
Overall	 167	 patients	 were	 involved	 in	 this	 study,	 56	 (33.5%)	 in	 the	 apixaban	
group	and	111	(66.5%)	in	the	rivaroxaban	group.	In	the	apixaban	group,	the	difference	
in	 anti‐Xa	 activity	was	 not	 significant	 between	 normal	weighted	 and	 obese,	 younger	
and	older	than	75	years	of	age,	and	males	and	females	(p=0.285,	p=0.663	and	p=0.092,	
respectively).	 In	 the	rivaroxaban	group,	no	significant	difference	was	 found	either	 for	
the	 same	 criteria	 (p=0.938,	 p=0.885,	 and	 p=0.102,	 respectively).	 In	 PE	 patients,	 after	
one	month	of	treatment	with	a	single	recommended	dosage	of	apixaban	or	rivaroxaban,	
anti‐Xa	activity	is	not	significantly	influenced	by	patient’s	body	mass,	age	or	sex.	
 
 
 
 
 
672 
Arh.farm 2018;68: 672-673 FFT-P8 
 
 
UČEŠĆE	HOLINERGIČKIH	RECEPTORA	U	ANALGETIČKOM	DEJSTVU	
VORTIOKSETINA	
 
Milja	Vuković,	Ana	Micov,	Uroš	Pecikoza,	Maja	Tomić,																																													
Radica	Stepanović‐Petrović	
 
Katedra	za	farmakologiju,	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet	
(Srbija)	
 
 
Vortioksetin	 je	 noviji	 antidepresiv	 sa	multimodalnim	mehanizmom	 dejstva.	 Za	
razliku	 od	 većine	 antidepresiva	 poseduje	 prokognitivna	 svojstva,	 čemu	 verovatno	
doprinosi	 potenciranje	 holinergičke	 neurotransmisije.	 Poznato	 je	 da	 se	 antidepresivi	
koriste	 u	 lečenju	 različitih	 bolnih	 stanja,	 uključujući	 i	 ona	 trigeminalnog	 porekla.	
Nedavno	 smo	 pokazali	 da	 vortioksetin	 ostvaruje	 efikasnost	 u	 orofacijalnom	
formalinskom	 testu	 u	 miševa,	 modelu	 trigeminalnog	 bola.	 Kako	 bismo	 razjasnili	
mehanizam	analgetičkog	dejstva	vortioksetina	u	ovom	modelu	bola,	 cilj	našeg	rada	 je	
bio	 da	 se	 ispita	 potencijalno	 učešće	 holinergičkih	 (muskarinskih	 i	 α7‐nikotinskih)	
receptora,	imajući	u	vidu	njihov	značaj	u	modulaciji	bola.	
Bolna	 preosetljivost	 orofacijalnog	 regiona	 miševa	 izazivana	 je	 supkutanom	
injekcijom	 rastvora	 formalina	 (2	 %,	 20	 μl).	 Merni	 parametar	 je	 ukupno	 vreme	
provedeno	u	bolnom	ponašanju	(trljanje	njuške)	tokom	prve	(0‐9	min	nakon	formalina)	
i	 druge	 (9‐45	 min	 nakon	 formalina)	 faze	 testa.	 Najpre	 smo	 potvrdili	 efikasnost	
vortioksetina	 u	 ovom	 testu,	 a	 potom	 smo	 pratili	 uticaj	 atropina	 (neselektivnog	
antagoniste	 muskarinskih	 receptora)	 i	 metillikakonitina	 (selektivnog	 antagoniste	 α7‐
nikotinskih	 receptora)	 na	 analgetičko	 dejstvo	 fiksne,	 efektivne	 doze	 vortioksetina.	
Vortioksetin	 je	 primenjivan	 peroralno	 (p.o.),	 a	 antagonisti	 intraperitonealno	 (i.p.)	 60	
min	pre	rastvora	formalina.		
Vortioksetin	 (5‐20	 mg/kg;	 p.o.)	 je	 značajno	 i	 dozno‐zavisno	 smanjio	 vreme	
provedeno	u	nociceptivnom	ponašanju	u	drugoj	fazi	testa	sa	maksimalnim	efektom	od	
75%.	 Atropin	 (2,5	 i	 5	 mg/kg;	 i.p.)	 i	 metilikakonitin	 (1	 i	 6	 mg/kg;	 i.p.)	 su	 značajno	
inhibirali	analgetičko	dejstvo	vortioksetina	(15	mg/kg;	p.o.)	na	dozno‐zavisan	način	u	
drugoj	 fazi	 testa.	 Maksimalna	 inhibicija	 iznosila	 je	 92%	 i	 100%	 za	 atropin	 i	
metillikakonitin,	redom.	
Prikazani	 rezultati	 ukazuju	 da	 je	 analgetičko	 dejstvo	 vortioksetina	 u	 modelu	
trigeminalnog	 bola	 u	 miševa	 posredovano,	 barem	 delimično,	 muskarinskim	 i	 α7‐
nikotinskim	holinergičkim	receptorima.	
	
Ovaj	rad	je	finansiran	od	strane	Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	
Republike	Srbije	(Projekat	br.	175045).	
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Vortioxetine	 is	 a	 novel	 antidepressant	 with	 multimodal	 activity.	 Unlike	 most	
other	 antidepressants,	 it	 possesses	 procognitive	 properties	 and	 the	 enhancement	 of	
cholinergic	 neurotransmission	 probably	 contributes	 to	 this	 effect.	 Antidepressants	
have	been	used	 to	 treat	 various	pain	 conditions,	 including	 those	of	 trigeminal	 origin.	
We	 have	 recently	 demonstrated	 that	 vortioxetine	 exerts	 the	 analgesic	 effect	 in	 the	
orofacial	formalin	test	in	mice	(model	of	trigeminal	pain).	To	elucidate	the	mechanism	
of	vortioxetine’s	analgesic	effect	in	this	pain	model,	the	aim	of	our	study	was	to	examine	
the	involvement	of	cholinergic	(muscarinic	and	α7‐nicotinic)	receptors	in	vortioxetine‐
induced	antinociception,	given	their	important	role	in	pain	modulation.	
Trigeminal	 nociception	 was	 induced	 by	 a	 subcutaneous	 injection	 of	 formalin	
solution	(2%,	20	µL)	into	the	perinasal	area	of	mice.	Time	spent	in	nociceptive	behavior	
(face	rubbing)	 in	the	 first	phase	(0‐9	min	post‐formalin)	and	second	phase	(9‐45	min	
post‐formalin)	 of	 the	 test	 was	 measured.	 Firstly,	 we	 confirmed	 the	 efficacy	 of	
vortioxetine	 in	 this	 test,	 and	 then	 the	 influence	 of	 atropine	 (nonselective	muscarinic	
receptor	antagonist)	and	methyllicaconitine	(selective	α7‐nicotinic	receptor	antagonist)	
on	 the	 analgesic	 effect	 of	 a	 fixed,	 effective	 dose	 of	 vortioxetine	 was	 monitored.	
Vortioxetine	 was	 administered	 perorally	 (p.o.),	 and	 antagonists	 were	 applied	
intraperitoneally	(i.p.),	60	min	before	formalin	injection.		
Vortioxetine	(5‐20	mg/kg;	p.o.)	significantly	and	dose‐dependently	reduced	time	
spent	 in	nociceptive	behavior	 in	 the	second	phase	of	 the	 test	with	maximum	effect	of	
75%.	 In	 antagonist	 study,	 atropine	 (2.5	 and	 5	mg/kg;	 i.p.)	 and	methyllycaconitine	 (1	
and	6	mg/kg;	i.p.)	significantly	decreased	the	analgesic	effect	of	vortioxetine	(15	mg/kg,	
p.o.)	 in	a	dose‐related	manner	 in	 the	second	phase	of	 the	 test.	The	values	of	maximal	
inhibition	 were	 92%	 and	 100%	 for	 atropine	 and	 methyllycaconitine,	 respectively.	
Presented	results	suggest	 that	the	analgesic	effect	of	vortioxetine	 in	a	trigeminal	pain	
model	is	mediated,	at	least	in	part,	by	muscarinic	and	α7‐nicotinic	cholinergic	receptors.		
	
This	 work	 was	 supported	 by	 the	 Serbian	 Ministry	 of	 Education,	 Science	 and	
Technological	Development	(Grant	175045).	
 
674 
Arh.farm 2018;68: 674-675 FFT-P9 
 
 
VORTIOKSETIN	UBLAŽAVA	TRIGEMINALNI	BOL:	UČEŠĆE	
ADRENERGIČKIH	RECEPTORA	
 
Ana	Micov,	Marija	Todorović	Gerasimoski,	Uroš	Pecikoza,																																									
Maja	Tomić,	Radica	Stepanović‐Petrović	
 
Katedra	za	farmakologiju,	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet	
(Srbija)	
 
U	trigeminalnoj	regiji	se	 javljaju	neka	od	najčešćih	i	onesposobljavajućih	bolnih	
stanja.	 U	 lečenju	 bolova	 trigeminalnog	 porekla	 neretko	 se	 poseže	 za	 alternativnim	
analgeticima,	kao	što	su	antidepresivi.	Vortioksetin	 je	antidepresiv	novijeg	datuma	sa	
jedinstvenim	 farmakološkim	 profilom.	 Prethodno	 smo	 pokazali	 da	 vortioksetin	
ostvaruje	 efikasnost	 u	 orofacijalnom	 formalinskom	 testu	 u	 miševa	 (model	
trigeminalnog	 bola),	 ali	 mehanizam	 njegovog	 analgetičkog	 dejstva	 nije	 razjašnjen.	
Poznato	je	da	vortioksetin	povećava	nivo	ekstracelularnog	noradrenalina	u	određenim	
regijama	mozga,	uključujući	i	one	koje	su	od	značaja	za	trigeminalnu	nocicepciju.	Stoga	
je	 cilj	 našeg	 rada	 bio	 da	 ispitamo	 učešće	 adrenergičkih	 (α2	 i	 β1)	 receptora	 u	
analgetičkom	dejstvu	vortioksetina	u	modelu	trigeminalnog	bola.	
Trigeminalna	nocicepcija	je	izazivana	supkutanom	injekcijom	rastvora	formalina	
(2%,	20	μl)	u	perinazalnu	regiju	miševa.	Merni	parametar	je	ukupno	vreme	provedeno	
u	bolnom	ponašanju	(trljanje	njuške)	tokom	prve	(0‐9	min	nakon	formalina)	i	druge	(9‐
45	 min	 nakon	 formalina)	 faze	 testa.	 Najpre	 smo	 potvrdili	 efikasnost	 vortioksetina	 u	
ovom	 testu,	 a	 potom	 smo	 pratili	 uticaj	 johimbina	 (selektivnog	 antagoniste	 α2–
adrenergičkih	 receptora)	 i	 metoprolola	 (selektivnog	 antagoniste	 β1–adrenergičkih	
receptora)	na	analgetičko	dejstvo	 fiksne,	efektivne	doze	vortioksetina.	Vortioksetin	 je	
primenjivan	peroralno	(p.o.),	a	antagonisti	intraperitonealno	(i.p.)	60	min	pre	rastvora	
formalina.		
Vortioksetin	 (5‐20	mg/kg;	 p.o.)	 je	 statistički	 značajno	 i	 dozno‐zavisno	 smanjio	
vreme	provedeno	u	bolnom	ponašanju	u	drugoj	fazi	testa.	Analgetički	efekat	izražen	u	
procentima	 iznosio	 je	35‐75%.	Adrenergički	antagonisti,	 johimbin	(1	 i	2	mg/kg;	 i.p.)	 i	
metoprolol	(1	i	2	mg/kg;	i.p.),	značajno	su	i	dozno‐zavisno	inhibirali	analgetičko	dejstvo	
vortioksetina	 (15	mg/kg;	 p.o.)	 u	 drugoj	 fazi	 testa.	Maksimalna	 inhibicija	 analgetičkog	
dejstva	 vortioksetina	 iznosila	 je	 79%	 za	 johimbin	 i	 90%	 za	 metoprolol.	 Rezultati	
ukazuju	 da	 su	 u	 analgetičko	 dejstvo	 vortioksetina	 u	 modelu	 trigeminalnog	 bola	
uključeni,	barem	delimično,	α2‐	i	β1‐adrenergički	receptori.	
	
Ovaj	rad	je	finansiran	od	strane	Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	
Republike	Srbije	(Projekat	br.	175045).	
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Some	 of	 the	 most	 prevalent	 and	 debilitating	 pain	 conditions	 arise	 from	 the	
trigeminal	 region.	 In	 the	 treatment	 of	 trigeminal	 pain	 alternative	 analgesics,	 such	 as	
antidepressants,	 are	 commonly	 used.	 Vortioxetine	 is	 a	 novel	 antidepressant	 with	 a	
unique	 pharmacological	 profile.	We	have	 recently	 shown	 that	 vortioxetine	 exerts	 the	
analgesic	effect	in	the	orofacial	formalin	test	in	mice	(model	of	trigeminal	pain),	but	the	
mechanism	of	 its	antinociception	 is	not	elucidated.	Vortioxetine	 increases	 the	 level	of	
extracellular	 noradrenaline	 in	 certain	 brain	 regions,	 including	 those	 relevant	 for	
trigeminal	nociception.	Therefore,	the	aim	of	our	study	was	to	examine	the	involvement	
of	adrenergic	(α2	i	β1)	receptors	in	vortioxetine‐induced	analgesia	in	a	trigeminal	pain	
model.	
Trigeminal	 nociception	 was	 induced	 by	 a	 subcutaneous	 injection	 of	 formalin	
(2%,	20	µL)	 into	 the	perinasal	area	of	mice.	Time	spent	 in	nociceptive	behavior	 (face	
rubbing)	 in	the	first	phase	(0‐9	min	post‐formalin)	and	second	phase	(9‐45	min	post‐
formalin)	of	the	test	was	measured.	Firstly,	we	confirmed	the	efficacy	of	vortioxetine	in	
this	 test,	 then	 the	 influence	 of	 yohimbine	 (selective	α2–adrenoceptor	 antagonist)	 and	
metoprolol	 (selective	 β1‐adrenoceptor	 antagonist)	 on	 the	 analgesic	 effect	 of	 a	 fixed,	
effective	 dose	 of	 vortioxetine	was	monitored.	 Vortioxetine	was	 administered	 by	 oral	
(p.o.)	 gavage,	 and	 antagonists	 were	 applied	 intraperitoneally	 (i.p.)	 60	 min	 before	
formalin	injection.		
Vortioxetine	(5‐20	mg/kg;	p.o.)	significantly	and	dose‐dependently	reduced	time	
spent	 in	nociceptive	behavior	 in	 the	second	phase	of	 the	 test.	The	analgesic	effects	of	
vortioxetine	 ranged	 from	 35%	 to	 75%.	 Adrenergic	 antagonists,	 yohimbine	 (1	 and	 2	
mg/kg;	i.p.)	and	metoprolol	(1	and	2	mg/kg;	i.p.)	significantly	decreased	the	analgesic	
effect	of	vortioxetine	(15	mg/kg,	p.o.)	in	a	dose‐related	manner	in	the	second	phase	of	
the	 test.	 The	maximum	 inhibition	 of	 the	 analgesic	 effect	 of	 vortioxetine	was	79%	 for	
yohimbine	and	90%	for	metoprolol.	The	results	of	the	present	study	show	that	α2‐	and	
β1‐adrenergic	 receptors	 are	 involved,	 at	 least	 partially,	 in	 the	 analgesic	 effect	 of	
vortioxetine	in	a	trigeminal	pain	model.		
	
This	 work	 was	 supported	 by	 the	 Serbian	 Ministry	 of	 Education,	 Science	 and	
Technological	Development	(Grant	175045).	
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LOKALNI	PERIFERNI	ANALGETIČKI	EFEKAT	ESLIKARBAZEPIN	
ACETATA	U	MODELU	TRIGEMINALNOG	BOLA:	ULOGA	
SEROTONINSKIH	5‐HT1B/1D	I	KANABINOIDNIH	CB1/CB2	RECEPTORA	
 
Uroš	Pecikoza,	Maja	Tomić,	Ana	Micov,	Radica	Stepanović‐Petrović	
 
Katedra	za	farmakologiju,	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet	
(Srbija)	
 
Eslikarbazepin	acetat	(ESL)	 je	nov	predstavnik	dibenzazepinskih	antiepileptika,	
koji	je	pokazao	efikasnost	u	ublažavanju	trigeminalnog	bola	u	prekliničkim	i	kliničkim	
studijama.	 Međutim,	 tačno	 mesto	 i	 mehanizam	 analgetičkog	 dejstva	 ESL	 nisu	 u	
potpunosti	 razjašnjeni.	 Prethodno	 smo	 pokazali	 da	 se	 analgetički	 efekat	 peroralno	
primenjenog	ESL,	u	modelu	trigeminalnog	bola,	može	inhibirati	sistemskom	primenom	
antagonista	 serotoninskih	5‐HT1B/1D	 i	 kanabinoidnih	CB1/CB2	 receptora.	U	ovom	radu	
smo	 hteli	 da	 proširimo	 postojeće	 rezultate	 i	 ispitamo	 efikasnost	 ESL	 u	 modelu	
trigeminalnog	 bola	 (orofacijalni	 formalinski	 test)	 nakon	 lokalne	 periferne	 primene,	 i	
ulogu	perifernih	serotoninskih	5‐HT1B/1D	i	kanabinoidnih	CB1/CB2	receptora	u	nastanku	
lokalnog	efekta	ESL.	
Trigeminalni	 bol	 je	 izazivan	 supkutanom	 injekcijom	 rastvora	 formalina	 u	
perinazalnu	 regiju	miševa.	 Nakon	 injekcije	 formalina	merili	 smo	 vreme	 provedeno	 u	
nociceptivnom	ponašanju	u	prvoj	 i	 drugoj	 fazi	 testa.	 ESL	 je	 primenjivan	 supkutano	u	
perinazalnu	regiju,	20	min	pre	formalina.	Dodatno,	ispitali	smo	efekte	najveće	testirane	
doze	ESL	nakon	kontralateralne	primene	(u	odnosu	na	stranu	formalinske	injekcije),	u	
cilju	 potvrde	 lokalne	 prirode	 efekta.	 Ulogu	 perifernih	 receptora	 smo	 ispitali	 tako	 što	
smo	pratili	uticaj	antagonista	serotoninskih	5‐HT1B/1D	(GR127935),	kanabinoidnih	CB1	
(AM251)	 ili	 CB2	 receptora	 (AM630)	 na	 analgetički	 efekat	 fiksne,	 efikasne	 doze	 ESL	
(antagonisti	su	primenjeni	supkutano,	zajedno	sa	ESL).		
Lokalna	 primena	 ESL	 (7,5‐30	 µg/mišu)je	 proizvela	 značajan,	 dozno‐zavisan	
analgetički	 efekat	 od	 35‐60%	 u	 drugoj	 fazi	 testa.	 Kontralateralna	 primena	 najveće	
testirane	 doze	 ESL	 (30	 µg/mišu)	 nije	 imala	 značajan	 efekat	 u	 orofacijalnom	
formalinskomtestu.		Antagonisti	GR127935	(2,5	i	5	µg/mišu),	AM251	(3	i	7,5	µg/mišu)	i	
AM630	(1	 i	2,5	µg/mišu)	doveli	 su	do	značajne,	dozno‐zavisne	 inhibicije	analgetičkog	
efekta	 ESL	 (15	 µg/mišu).	 Stepeni	 inhibicije	 analgetičkog	 efekta	 ESL	 za	 veće	 doze	
antagonista	su	bili	69%	za	GR127935,	99%	za	AM251	i	89%	za	AM630.	ESL	ispoljava	
analgetički	efekat	nakon	lokalne	periferne	primene	u	modelu	trigeminalnog	bola	koji	je	
posredovan,	bar	delom,	perifernim	 serotoninskim	5‐HT1B/1D	 i	 kanabinoidnim	CB1/CB2	
receptorima.	
	
Ovaj	rad	je	finansiran	od	strane	Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	
Republike	Srbije	(Projekat	br.	175045).	
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THE	LOCALPERIPHERAL	ANALGESIC	EFFECTOF	ESLICARBAZEPINE	
ACETATE	IN	A	TRIGEMINAL	PAIN	MODEL:	THE	ROLE	OFSEROTONIN	
5‐HT1B/1D	AND	CANNABINOID	CB1/CB2	RECEPTORS	
 
Uroš	Pecikoza,	Maja	Tomić,	Ana	Micov,	Radica	Stepanović‐Petrović	
 
Department	of	Pharmacology,	University	of	Belgrade	‐	Faculty	of	Pharmacy	
(Serbia)	
 
Eslicarbazepine	acetate	(ESL)	is	a	novel	dibenzazepine	antiepileptic	drug,	which	
has	 demonstrated	 efficacy	 against	 trigeminal	 pain	 in	 preclinical	 and	 clinical	 studies.	
However,	 the	 exact	 site	 andmechanism	 of	 ESL’s	 analgesic	 action	 are	 not	 completely	
understood.	We	 have	 previously	 demonstrated	 that	 the	 analgesic	 effects	 of	 perorally	
administered	ESL,	 in	a	trigeminal	pain	model,	can	be	inhibited	by	systemicapplication	
of	serotonin	5‐HT1B/1D	and	cannabinoid	CB1/CB2	receptor	antagonists.	In	this	study,	we	
aimed	 to	 expand	 the	 existing	 data	 and	 examine	 the	 efficacy	 of	 locally	 peripherally	
administered	ESL	in	a	trigeminal	pain	model	(the	orofacial	formalin	test)	and	the	role	of	
peripheral	 serotonin	 5‐HT1B/1D	 and	 cannabinoid	 CB1/CB2receptors	 in	 mediating	 the	
localeffects	of	ESL.	
Trigeminal	pain	was	induced	with	a	subcutaneous	injection	of	formalin	solution	
into	 the	 perinasal	 region	 of	mice.	 After	 the	 formalin	 injection	we	measured	 the	 time	
spent	 in	 nociceptive	 behavior	 in	 the	 first	 and	 second	 phase	 of	 the	 test.	 ESL	 was	
administered	 subcutaneously	 into	 the	 perinasal	 region,	 20	 min	 before	 the	 formalin	
injection.	 Additionally,	 we	 examined	 the	 effects	 of	 the	 highest	 tested	 ESL	 dose	 after	
contralateral	 application	 (with	 respect	 to	 the	 side	 of	 formalin	 injection)	 in	 order	 to	
confirm	the	local	nature	of	its	effect.	The	role	of	peripheral	receptors	was	examined	by	
evaluating	 the	 influence	 of	 a	 serotonin	 5‐HT1B/1D	 (GR127935),	 cannabinoid	 CB1	
(AM251)	or	CB2receptor	antagonist	(AM630)	on	the	analgesic	effect	of	a	fixed,	effective	
dose	of	ESL	(the	antagonists	were	subcutaneously	coadministered	with	ESL).	
Local	 application	 of	 ESL	 (7.5‐30	 µg/mouse)	 produced	 a	 significant	 and	 dose‐
dependent	 analgesic	 effect	 of	 35‐60%	 in	 the	 second	 phase	 of	 the	 test.	 Contralateral	
application	of	the	highest	tested	dose	of	ESL	(30	µg/mouse)	had	no	significant	effect	in	
the	orofacial	 formalin	 test.	The	 antagonists	GR127935	 (2.5	 and	5	µg/mouse),	AM251													
(3	 and	 7.5	 µg/mouse)	 and	 AM630	 (1	 and	 2.5	 µg/mouse)	 produced	 a	 significant	 and	
dose‐dependent	 inhibition	of	 the	analgesic	effect	of	ESL	 (15	µg/mouse).	The	 levels	of	
inhibition	of	ESL’s	analgesic	effect	achieved	with	the	higher	antagonist	doses	were	69%	
for	GR127935,	99%	for	AM251	and	89%	for	AM630.	ESL	produces	an	analgesic	effect	in	
a	trigeminal	pain	model	after	 local	peripheral	application	that	 is	mediated,	 in	part,	by	
peripheral	serotonin	5‐HT1B/1D	and	cannabinoid	CB1/CB2	receptors.	
	
This	 work	 was	 supported	 by	 the	 Serbian	 Ministry	 of	 Education,	 Science	 and	
Technological	Development	(grant	175045).	
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Thin‐layer	 chromatography	 (TLC)	 combined	 with	 direct	 bioautography	 (DB)	
(i.e.,TLC‐DB)	 is	a	quick	and	effective	method	 for	preliminary	assessment	of	biological	
activity	of	the	medicinal	plant	extracts.	Cistusincanus	L.	(the	Cistaceae	family)	is	popular	
in	 eastern	 parts	 of	 the	Mediterranean	 basin	 and	 in	 the	Middle	 East,	 and	 it	 has	 been	
known	 for	 centuries	 as	 an	 important	medicinal	 herb.	 Antimicrobial	 activity	 of	 the	C.	
incanus	extractsis	attributed	mainly	to	the	phenolics	contained	in	this	plant.	The	main	
objective	 of	 this	 study	 was	 to	 obtain	 the	 TLC	 fingerprint	 of	 fraction	 I	 (supposed	 to	
contain	 flavonoid	 aglycons	 alone)	 derived	 by	 selective	 multi‐step	 extraction	 of	 the	
phenolics	from	the	plant	sample,	and	then	to	screen	it	by	means	of	TLC‐DB	in	the	search	
for	the	fingerprint	zones	with	antibacterial	activity.	
The	 main	 analytical	 technique:	 thin	 layer	 chromatography	 hyphenated	 with	
direct	bioautography	(TLC‐DB).	The	supplementary	technique:	HPLC‐DAD‐ESI‐MS.	
The	 antibacterially	 active	 zones	 were	 found	 by	 means	 of	 TLC‐DB	 and	 proved	
inhibiting	both,	the	Gram	positive	B.	subtilis	and	the	Gram	negative	A.	fischeri	bacterial	
strains.	Then	an	attempt	was	undertaken	to	identify	at	least	some	phenolics	from	active	
zones	 and	 it	 was	 revealed	 that	 fraction	 I	 contained	 not	 only	 flavonoid	 aglycons,	 but	
surprisingly	 enough	 flavonoid	 glycosides	 as	 well.	 Among	 the	 identified	 antibacterial	
components,	apigenin,	kaempferide	andacylated	kaempferol	glycosides	were	found.	
Once	again,	thin‐layer	chromatography	with	direct	bioautography	(TLC‐DB)	has	
proved	efficient	 in	 screening	extracts	derived	 from	medicinal	plants	 in	 the	search	 for	
natural	antibiotics	of	botanical	origin.	
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(Srbija),	3Katedra	za	patologiju,	Prvi	moskovski	državni	Univerzitet	I.	M.	
Sečenov	(Rusija)	
	
 
Ivanjsko	 cveće	 (Galium	 verum)	 je	 višegodišnja	 zeljasta	 biljka	 iz	 roda	 Galium,	
poznata	 od	 davnina	 po	 terapijskom	 dejstvu.	 Međutim	 njen	 hemijski	 sastav,	 kao	 i	
biološka	aktivnost	nisu	u	potpunosti	razjašnjeni.	Stoga	je	cilj	našeg	istraživanja	bio	da	
se	utvrdi	ukupan	sadržaj	fenola	i	flavonoida	acetonskog	i	vodenog	ekstrakta	ivanjskog	
cveća,	kao	i	procena	njihove	antioksidacione	aktivnosti. 
Acetonski	 i	 vodeni	 ekstrakti	 su	 zasebno	 pripremljeni	 ekstrakcijom	nadzemnog	
dela	 (150	 g)	 biljke	 sa	 500	ml	 odgovarajućeg	 rastvarača	 ekstrakcijom	 pod	 refluksom.	
Ukupan	 sadržaj	 fenola	 određen	 je	 metodom	 Folin‐Ciocalteu	 i	 izražen	 kao	 mg	
ekvivalenta	 galne	 kiseline	 po	 gramu	 ekstrakta	 (mg	 GAE	 /g	 ekstrakta).	 Procenjen	 je	 i	
ukupan	sadržaj	flavonoida,	a	rezultat	je	izražen	kao	mg	ekvivalenta	kvercetina	na	gram	
ekstrakta	 (mg	 kvercetina/g	 ekstrakta).	 In	 vitro	 antioksidaciona	 aktivnost	 je	 testirana	
spektrofotometrijski	 pomoću	 DPPH	 (1,1‐difenil‐2‐pikrilhidrazil)	 testa.	 Sposobnost	
neutralisanja	DPPH	radikala	je	izražena	kao	IC50	vrednost. 
Naši	 rezultati	 su	 u	 skladu	 sa	 rezultatima	 drugih	 studija	 i	 pokazali	 su	 da	 je	 da	
ukupan	sadržaj	fenola	acetonskog	ekstrakta	ivanjskog	cveća	iznosio	101,58	±	7,96	mg	
GAE/g	ekstrakta.	Ova	vrednost	 je	niža	od	vrednosti	 za	 vodeni	 ekstrakt,	 čiji	 je	 sadržaj	
iznosio127,57	 ±	 11,25	 mg	 GAE/g	 ekstrakta.	 Ukupan	 sadržaj	 flavonoida	 bio	 je	 30,51	
±3,37	 i	 61,24	 ±	 6,11	mg	 kvercetina/g	 acetonskog	 i	 vodenog	 ekstrakta,	 redom.	 Pored	
toga,	 ispitivani	 ekstrakti	 su	 smanjili	DPPH	uz	 IC50	11,65	±	1,16	μg/ml	 za	 acetonski	 i	
9,63	±	0,32	μg/ml	za	vodeni	ekstrakt.	 
Naši	rezultati	su	pokazali	da	oba	ekstrakta	ivanjskog	cveća	predstavljaju	vredan	
izvor	fenola	i	flavonoida	i	ukazali	na	racionalnu	osnovu	za	tradicionalnu	upotrebu	ove	
biljne	vrste	u	ublažavanju	oksidativnog	stresa.	Ova	studija	može	biti	polazna	osnova	za	
dalja	 istraživanja	 koja	 bi	 u	 potpunosti	 ispitala	 hemijski	 sastav,	 kao	 i	 farmakološke	
efekte	ivanjskog	cveća.		
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Galium	verum	L.	is	a	perennial	herbaceous	plant	belonging	to	the	genus	Galium,	
renowned	 for	 its	 therapeutic	 potential	 since	 ancient	 times.	 However,	 its	 chemical	
composition	as	well	 as	biological	 activities	haven’t	been	 fully	 clarified.	Therefore,	 the	
aim	 of	 our	 study	 was	 to	 determine	 the	 total	 content	 of	 phenols	 and	 flavonoids	 of	
acetone	 and	 aqueous	 extracts	 of	 G.	 verum	 as	 well	 as	 to	 estimate	 their	 antioxidant	
activity.	 
Aqueous	 and	 acetone	 extracts	were	 prepared	 separately	 extracting	 aerial	 part	
(150	 g)	with	 500	ml	 of	 appropriate	 solvent	 by	 heat	 reflux	 extraction.	 Total	 phenolic	
content	was	determined	by	Folin‐Ciocalteu's	method	and	expressed	as	mg	gallic	 acid	
equivalents	 per	 gram	of	 extract	 (mg	GAE/g	 extract).	 The	 total	 flavonoid	 content	was	
estimated	as	well	and	result	was	expressed	as	mg	of	quercetin	equivalent	per	gram	of	
extract	 (mg	 of	 quercetin/g	 of	 extract).	 In	 vitro	 antioxidant	 activity	 was	 evaluated	
spectrophotometrically	 by	 DPPH	 (1,1‐diphenyl‐2‐picrylhydrazyl)	 assay.	 The	 DPPH	
scavenging	ability	was	expressed	as	IC50	value.	 
Our	 results	 are	 in	 accordance	with	 the	 results	 of	 other	 studies,	 and	 illustrated	
that	total	phenol	content	of	acetone	extract	of	aerial	part	of	G.	verum	was	101.58	±	7.96	
mg	 GAE/g	 extract.	 This	 value	 is	 lower	 when	 compared	 to	 aqueous	 extract,	 whose	
content	was	127.57±	11.25	mg	GAE/g	extract.	Total	flavonoid	content	was	30.51	±	3.37	
and	 61.24	 ±	 6.11	 mg	 of	 quercetin/g	 of	 acetone	 and	 aqueous	 extracts,	 respectively.	
Furthermore	 examined	 extracts	 reduced	 DPPH	 with	 an	 IC50	 11.65	 ±	 1.16	 μg/ml	 of	
acetone	and	9.63	±	0.32	μg/ml	of	aqueous	extract.	 
These	finding	demonstrated	that	both	extracts	of	G.	verum	respresents	a	valuable	
source	 of	 phenols	 and	 flavonoids	 and	 indicated	 the	 rational	 basis	 for	 the	 traditional	
uses	of	this	plant	species	in	alleviation	of	oxidative	stress.	This	study	may	be	a	starting	
point	for	further	researches	which	would	fully	examine	their	chemical	composition	as	
well	as	pharmacological	effects.		
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The	genus	 Inula	L.	 (Asteraceae)	comprises	c.	90	species,	about	19	of	which	are	
native	 to	 Europe.	 They	 are	 perennial	 herbs,	 rarely	 shrubs,	 sometimes	 with	 an	
unpleasant	smell.	Several	Inula	species	are	used	as	traditional	herbal	medicines	to	treat	
a	 broad	 spectrum	 of	 disorders,	 mainly	 respiratory,	 digestive,	 inflammatory,	
dermatological,	 as	well	 as	microbial	 infections.	 Sesquiterpenes,	mostly	 sesquiterpene	
lactones	including	eudesmane,	guaiane,	pseudoguaiane	and	germacrane	derivatives	are	
characteristic	components	of	Inula	species,	many	of	which	have	exhibited	a	wide	range	
of	 biological	 activities,	 particularly	 anti‐tumor	 and	 anti‐inflammatory.	 The	 chemical	
profile	 of	 Inula	 subfloccosa	Rech.	 f.,	 an	 endemic	 plant	 of	 Greece	 that	 is	 restricted	 to	
cipolin	and	marbles,	has	not	been	previously	studied. 
Aerial	parts	of	I.	subfloccosa	were	collected	during	the	flowering	period.	The	air‐
dried	 plant	 material	 was	 exhaustively	 extracted	 with	 CH2Cl2/MeOH	 at	 room	
temperature	 and	 the	 resulting	 crude	 extract	 was	 fractionated	 with	 a	 series	 of	
chromatographic	separations. 
So	 far,	 9	 sesquiterpene	 lactones	 have	 been	 isolated	 from	 the	 aerial	 parts	 of	 I.	
subfloccosa.	Detailed	analyses	of	1D	and	2D	NMR	and	MS	data	led	to	the	identification	of	
four	eudesmanolides,	four	guaianolides,	and	one	pseudoguaianolide. 
Among	the	isolated	compounds,	the	bioactive	metabolites	4α,5α‐epoxy‐10α,14H‐
1‐epi‐	 inuviscolide	 and	 isoalantolactone	 were	 the	 major	 constituents,	 whereas	 the	
pseudoguainolide	derivative	is	a	new	natural	product.	
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The	 family	 Cupressaceae	 is	 represented	 in	 Europe	 by	 five	 genera	 namely,	
Cupressus,	 Chamaecyparis,	 Thuja,	 Tetraclinis	 and	 Juniperus.	 Their	 representatives	 are	
monoecious	 or	 dioecious	 resiniferous	 trees	 or	 shrubs.	 Juniperus	 berries	 have	
traditionally	been	used	for	dyspepsia,	acute	and	chronic	cystitis,	arteriosclerosis,	gout	
and	 inflammations,	 while	 essential	 oils	 of	 Juniperus	 species	 are	 used	 as	 fragrance	
ingredients	in	cosmetics.	The	aim	of	the	present	study	was	the	analysis	of	essential	oils	
obtained	 from	 different	 plant	 parts	 of	 Juniperus	 oxycedrus	 ssp.	Macrocarpa	 (Sibth.	 &	
Sm.)	Ball.	
Aerial	 parts	 of	 J.	 oxycedrus	 ssp.	 macrocarpa	 were	 collected	 from	 the	 Greek	
islands	 Chryssi	 and	Elafonissos.	 After	 hydrodistillation	 of	 the	 berry‐like	 fruits,	 leaves	
and	branches,	the	essential	oils	were	obtained,	respectively.	The	chemical	composition	
of	each	essential	oil	was	determined	by	gas	chromatography	(GC‐FID,	GC‐MS).		
A	total	of	87	components	were	identified	in	the	essential	oil	of	berry‐like	fruits,	
representing	 91.7%	 of	 the	 total	 oil	 composition.	 The	major	 compound	was	α‐pinene	
(30.5%),	followed	by	α‐cedrol	(10.4%),	myrcene	(10.1%)	and	germacrene	D	(9.7%).	In	
the	essential	oil	of	 leaves	113	constituents	were	 identified,	representing	97.3%	of	 the	
total	oil	composition.	The	main	constituent	was	α‐pinene	(28.2%),	followed	by	manool	
oxide	 (12.5%)	 and	 α‐cedrol	 (9.8%).	 Finally,	 107	 compounds	 were	 identified	 in	 the	
essential	oil	of	the	branches,	representing	92.5%	of	the	total	oil	composition.	The	major	
compound	 was	 manool	 oxide	 (20.5%),	 followed	 by	 α‐cedrol	 (14.4%)	 and	 α‐pinene	
(11.2%).	Comparison	of	our	results	 to	 the	 literature	data	showed	mainly	quantitative	
differences.	
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Koren	 vrste	 Pimpinella	 saxifraga	 L.	 se	 tradicionalno	 koristi	 kao	 ekspektorans,	
bronhosekretolitik	i	antiflogistik.	Cilj	ovog	rada	je	ispitivanje	anatomske	građe,	sadržaja	
i	 sastava	 etarskog	 ulja	 vegetativnih	 organa	 i	 ploda	 P.	 saxifraga.	 Biljni	 materijal	 je	
sakupljan	 u	 jugoistočnoj	 Srbiji:	 Bojanine	 vode	 (Suva	 planina)	 i	 Ostrovica	 (Sićevačka	
klisura).	Anatomska	analiza	izvršena	je	na	trajnim	preparatima	dobijenim	standardnom	
metodom	 pripreme	 za	 posmatranje	 pod	 svetlosnim	 mikroskopom.	 Etarska	 ulja	 su	
izolovana	 iz	 herbe	 u	 cvetu,	 ploda,	 korena	 u	 fazi	 cvetanja	 i	 plodonošenja,	 destilacijom	
vodenom	parom	i	analizirana	GC‐FID	i	GC‐MS	metodama.	
Rezultati	anatomske	analize	su	pokazali	da	 je	koren	sekundarne	građe	a	stablo	
primarne	sa	zatvorenim	kolateralnim	sprovodnim	snopićima.	Listovi	su	dorziventralni,	
hipoamfistomatski,	 lisna	 drška	 je	 sa	 lučno	 raspređenim	 sprovodnim	 snopićima,	 a	
plodovi	 (merikarpi)	 su	 polukružnog	 oblika	 sa	 slabo	 izraženim	 rebrima,	 bez	 trihoma.	
Retke,	 nežlezdane,	 višećelijske,	 uniserijatne	 trihome	 sa	 oštrim	 vrhom	 su	 uočene	 na	
stablu,	listovima	i	lisnoj	dršci.	Sekretorni	kanali	su	brojni	u	svim	organima.	
Najviši	 sadržaj	 etarskog	 ulja	 određen	 je	 u	 plodu	 (1,48‐1,52%),	 dok	 su	 herba	
(0,13‐0,21%)	i	koren	(0,50‐0,53%)	sadržali	manju	količinu	ulja	(v/m).	Etarska	ulja	istih	
organa	sa	različitih	lokaliteta	su	sličnog	kvalitativnog	sastava	sa	manjim	kvantitativnim	
razlikama.	U	uljima	herbe	i	ploda	dominantna	jedinjenja	su	β‐bisabolen	(28,8‐76,0%)	i	
epoksi‐pseudoizoeugenil‐2‐metilbutirat	 (7,7‐21,8	 %).	 Najzastupljenija	 jedinjenja	 u	
uljima	 korena,	 u	 obe	 faze,	 su	 azuleni	 (31,4‐35,7%)	 i	 pregeijeren	 (13,7‐18,8%).	 U	
ispitivanim	 etarskim	 uljima	 različitih	 organa	 P.	 saxifraga	 utvrđeno	 je	 prisustvo	
trinorseskviterpena	 (azulena	 i	 geijerena)	 i	 fenilpropanoidnih	 jedinjenja	
pseudoizoeugenil	 tipa,	koja	 su	karakteristični	hemijski	markeri	 za	etarska	ulja	biljaka	
ovog	roda.	
	
Istraživanje	 je	 podržalo	 Ministarstvo	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	
(Projekat	ON	173021).	
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Root	 of	 Pimpinella	 saxifraga	 L.	 is	 traditionally	 used	 as	 expectorant,	
bronchosecretolytic	and	antiphlogistic.	The	aim	was	investigation	of	anatomy,	content	
and	composition	of	the	essential	oils	of	vegetative	organs	and	fruits.	Plant	material	was	
collected	 in	 South‐Eastern	 Serbia:	 Bojanine	 vode	 (Mt.	 Suva	 planina)	 and	 Ostrovica	
(Sićevo	gorge).	The	anatomical	analysis	was	conducted	on	permanent	slides	obtained	
by	 standard	 method	 of	 preparation.	 The	 essential	 oils	 obtained	 by	 hydrodistillation	
from	flowering	aerial	parts,	fruits	and	roots	(from	flowering	and	fruiting	period)	were	
analysed	by	GC‐FID	and	GC‐MS.	
The	 anatomical	 analysis	 revealed	 a	 secondary	 structure	 of	 root	 and	 primary	
structure	of	stem	with	closed	collateral	vascular	bundles.	The	 leaves	are	dorsiventral,	
hypoamphistomatic	and	petiole	is	with	arched	vascular	bundles.	The	fruit	(mericarp)	is	
semi‐circular	 and	 lightly	 ribbed	 in	 cross	 section	 without	 trichomes.	 Rare,	 non‐
glandular,	multicellular,	 uniseriate,	 cuneate	 trihomes	were	 noted	 on	 the	 stem,	 leaves	
and	petiole.	Secretory	channels	are	numerous	in	all	organs.	
The	highest	 content	of	 essential	oil	was	determined	 in	 the	 fruits	 (1.48‐1.52%),	
while	aerial	parts	(0.13‐0.21%)	and	roots	(0.50‐0.53%)	contained	a	lower	amount	of	oil	
(v/w).	The	oils	from	the	same	organs	originated	from	different	localities	were	similar	in	
qualitative	 composition	 with	 some	 quantitative	 differences.	 The	 most	 dominant	
constituents	in	the	oils	from	aerial	parts	and	fruits	were	β‐bisabolene	(28.8‐76.0%)	and	
epoxy‐pseudoisoeugenyl‐2‐methylbutyrate	(7.7‐21.8	%),	whereas	those	of	the	oils	from	
roots,	 in	 both	 stages,	 were	 azulenes	 (31.4‐35,7%)	 and	 pregeijerene	 (13.7‐18.8%).	
Trinorsesquiterpenes	 (azulenes	 and	 geijerenes)	 and	 phenylpropanoid	 compounds	 of	
the	 pseudoisoegenyl	 type,	which	 are	 characteristic	 chemical	markers	 of	 the	 essential	
oils	of	the	plants	of	this	genus,	were	present	in	the	all	analyzed	oils.	
	
The	study	was	supported	by	the	Ministry	of	Education,	Science	and	Technological	
Development	(Project	ON	173021).	
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Neosporna	 je	 činjenica	 da	 se	 otpornost	 mikroorganizama	 na	 poznate	
antimikrobne	 lekove	 povećava.	 Stoga	 su	 različiti	 biljni	 proizvodi	 i	 njihovi	 aktivni	
sastojci	 u	 fokusu	 istraživanja	 kao	 potencijalni	 prirodni	 antimikrobni	 agensi.	 Plodovi	
biljne	 vrste	 Aronia	 melanocarpa	 (Michx.)	 Elliott	 (aronija)	 predstavljaju	 bogat	 izvor	
farmakološki	 aktivnih	 jedinjenja	 kao	 što	 su	 polifenoli,	 što	 se	 povezuje	 sa	
antimikrobnom	aktivnošću	koju	 ispoljavaju.	 Cilj	 rada	bio	 je	utvrđivanje	 antimikrobne	
aktivnosti	soka	aronije.	
Plodovi	 aronije	 sakupljeni	 su	 sa	 plantaža	 na	 planini	 Suvobor	 u	 Srbiji.	 Sveže	
bobice	su	zdrobljene	i	isceđene	i	dobijeni	sok	je	filtriran.	Antimikrobna	aktivnost	soka	
aronije	procenjena	je	korišćenjem	laboratorijskih	kontrolnih	sojeva	mikroorganizama.	
Određivanje	 antimikrobne	 i	 antifungalne	 aktivnosti	 (minimalna	 inhibitorna	
koncentracija	 [MIC]	 i	 minimalna	 baktericidna/fungicidna	 koncentracija	 [MBC/MFC])	
dobijena	je	mikrodilucionom	metodom	prema	NCCLS	(2003).	Minimalna	koncentracija	
u	kojoj	nije	bilo	vidljivog	 rasta	definisana	 je	kao	minimalna	 inhibitorna	koncentracija	
(MIC).	Minimalna	baktericidna/fungicidna	koncentracija	(MBC/MFC)	je	definisana	kao	
najniža	koncentracija	uzorka	koja	 je	ubila	99,9%	ćelija	mikroorganizama.	Kontrole	su	
uključivale:	 medijum	 sa	 rastvaračem	 (negativnom	 kontrolom)	 i	 medijum	 sa	
hloramfenikolom,	streptomicinom	i	nistatinom	(pozitivna	kontrola).	
Rezultati	 pokazuju	 da	 je	 sok	 aronije	 ispoljio	 antibakterijsku	 aktivnost	 protiv	
Gram‐pozitivnih	 bakterija	 Listeria	 monocytogenes,	 Bacillus	 cereus	 i	 Staphylococcus	
aureus,	kao	i	Gram‐negativnih	bakterija	Salmonella	enteritidis	i	Escherichia	coli.	Sok	nije	
imao	uticaja	na	Pseudomonas	aeruginosa	 i	 sojeve	gljiva	(Candida	albicans	 i	Aspergillus	
niger).	Minimalne	inhibitorne	i	mikrobicidne	koncentracije	variraju	od	MIC/MBC	=	12,5	
do	100	mg/mL.	Podaci	iz	literature	potvrđuju	antibakterijsku	aktivnost	plodova	aronije	
protiv	Escherichia	coli,	Bacillus	cereus,	Staphylococcus	aureus	i	Pseudomonas	aeruginosa.	
Sok	 aronije	 može	 biti	 koristan	 u	 prevenciji	 i	 lečenju	 bolesti	 izazvanih	 bakterijskim	
infekcijama.	
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It	 is	 an	 indisputable	 fact	 that	 the	microbial	 resistance	 to	 known	 antimicrobial	
drugs	increases.	Therefore,	the	various	plant	products	and	their	active	ingredients	are	
in	 the	 focus	 of	 the	 research	 as	 a	 possible	 natural	 antimicrobial	 agent.	 The	 berries	 of	
Aronia	 melanocarpa	 (Michx.)	 Elliott	 (chokeberry)	 are	 the	 rich	 source	 of	
pharmacological	 active	 compounds	 such	 as	 polyphenols	 and	 that	 may	 indicate	 their	
antimicrobial	activity.	The	aim	of	the	research	was	to	evaluate	the	antimicrobial	activity	
of	the	chokeberry	juice.	
Fruits	 of	 black	 chokeberry	were	 collected	 from	a	 plantation	 field	 on	mountain	
Suvobor,	Serbia.	Fresh	berries	were	crushed	and	squeezed	and	 the	 juice	was	 filtered.		
The	 antimicrobial	 activity	 of	 black	 chokeberry	 juice	 was	 assessed	 using	 laboratory	
control	 microorganism	 strains.	 The	 determination	 of	 antimicrobial	 and	 antifungal	
activity	 (the	 minimum	 inhibitory	 concentration	 [MIC]	 and	 minimum	
bactericidal/fungicidal	 concentration	 [MBC/MFC])	 was	 carried	 out	 by	 microwell	
dilution	 method	 according	 to	 the	 NCCLS	 (2003).	 The	 minimal	 concentration	 where	
there	was	no	visible	growth	was	defined	as	the	minimal	inhibitory	concentration	(MIC).	
The	 minimal	 bactericidal/fungicidal	 concentration	 (MBC/MFC)	 was	 defined	 as	 the	
lowest	concentration	of	 the	sample	that	had	killed	99.9%	of	microorganism	cells.	The	
controls	included:	medium	with	solvent	(negative)	and	medium	with	chloramphenicol,	
streptomycin	and	nystatin	(positive).	
Results	 showed	 that	 chokeberry	 juice	 exhibited	 antibacterial	 activity	 against	
Gram‐positive	 bacteria	 Listeria	 monocytogenes,	 Bacillus	 cereus	 and	 Staphylococcus	
aureus,	 as	well	 as	 Gram–negative	 bacteria	 Salmonella	 enteritidis	 and	Escherichia	 coli.	
The	 juice	 did	 not	 have	 influence	 on	 Pseudomonas	 aeruginosa	 and	 the	 fungal	 strains	
(Candida	 albicans	 and	 Aspergillus	 niger).	 The	 minimum	 inhibitory	 and	 microbicidal	
concentrations	 ranged	 from	MIC/MBC	=	12.5	 to	 100	mg/mL.	 Literature	data	 showed	
antibacterial	 activity	 of	 chokeberries	 against	 Escherichia	 coli,	 Bacillus	 cereus,	
Staphylococcus	aureus	and	Pseudomonas	aeruginosa.	Chokeberry	 juice	could	be	useful	
in	the	prevention	and	treatment	of	the	disease	induced	by	bacterial	infections.	
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Kako	 bi	 se	 odredio	 sadržaj	 flavonida	 i	 antioksidativna	 svojstva	 etanolnih	 i	
vodenih	 ekstrakata	 suhog	 i	 svježeg	 lista	 sa	 dva	 različita	 staništa	 srijemuša	 Allium	
ursinum	 L.	 u	 Bosni	 i	 Hercegovini,	 biljni	 uzorci	 su	 sakupljeni	 na	 dvije	 lokacije:	 Rogoj	
(1212	m	nadmorske	visine	)	i	Neretvica	(850	m	nadmorske	visine). 
Esktrakti	 su	 pripremljeni	 od	 suhog	 i	 svježeg	 lista	 koristeći	 ekstrakciju	 na	
povišenoj	 temperaturi	 i	 ultrazvučnu	 ekstrakciju.	 Voda	 i	 80%	 etanol	 su	 korišteni	 kao	
otapala.	Korištene	su	AlCl3	i	DPPH	metoda	zaodređivanje	antioksidativnog	potencijala.	
Nađeno	 je	 da	 sadržaj	 flavonoida	 ovisi	 o	 vrsti	 ekstrakcije	 i	 korištenom	 otapalu.	 Za	
detekciju	 flavonoida	 korištena	 je	 TLC	 analiza.	 TLC	 analiza	 je	 potvrdila	 prisustvo	
kvercetina,	rutina,	hiperozida,	izokvercetina	i	kempferola.	 
TLC	analiza	potvrdila	je	značajnije	prisustvo	kvercetina	u	etanolnim	ekstraktima.	
Sadržaj	 ukupnih	 flavonida	 kretao	 se	 u	 rasponu	 11,31‐79,60	 mg	 QE/g	 (suhog	 lista)	 i	
0,023‐32,054	 mg	 QE/g	 (svježeg	 lista).	 Najveći	 sadržaj	 flavonoida	 pronađen	 je	 u	
etanolnom	 ekstraktu	 (suhog	 lista)	 79,6	 mgQE/g.	 Uzorak	 je	 prikupljen	 u	 Rogoju	 i	
pripremljen	 ultrazvučnom	 ekstrakcijom.	 Najmanji	 sadržaj	 flavonoida	 pronađen	 je	 u	
vodenom	 ekstraktu	 (svježeg	 lista)	 0,023	mg	QE/g.	 Uzorak	 je	 prikupljen	 u	Neretvici	 i	
pripremljen	ekstrakcijom	na	povišenoj	temperaturi.	 
Etanolni	 ekstrakti	 suhog	 lista	 ispoljili	 su	 najveći	 postotak	 inhibicije	 DPPH	
(30,80%).	 Uzorak	 je	 prikupljen	 u	 Rogoju.	 Etanolni	 ekstrakt	 svježeg	 lista	 ispoljio	 je	
najmanji	postotak	inhibicije	DPPH	radikala	(11,49	%).	Uzorak	je	prikupljen	u	Rogoju.		
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PHYTOCHEMICAL	ANALYSIS	AND	FLAVONOID	CONTENT	
DETERMINATION	IN	ALLIUM	URSINUM	L.,	ALLIACEAE	
 
Haris	Nikšić,	Lejla	Kadić,	Kemal	Durić,	Irma	Sijamić,	Nadir	Jordamović	
 
University	of	Sarajevo	‐	Faculty	of	Pharmacy	(Bosnia	and	Herzegovina) 
 
 
In	 order	 to	 estimate	 the	 amount	 of	 flavonoids	 and	 antioxidative	 properties	 of	
ethanolic	and	water	extracts	 from	dried	and	 fresh	 leaves	of	 two	different	ecotypes	of	
wild	garlic	(Allium	ursinum	L.)	in	Bosna	and	Herzegovina	plant	samples	were	collected	
on	two	loctions	Rogoj	(altitude	1212	m)	and	Neretvica	(altitude	850	m).	 
Extracts	were	prepared	 from	dry	 and	 fresh	 leaves	using	 extraction	at	 elevated	
temperature	and	ultrasound	extraction.	Water	and	80	%	ethanol	were	used	as	solvents.	
AlCl3	 and	 DPPH	 radical	 scavenging	 assay	 were	 used.	 It	 was	 found	 that	 the	 type	 of	
extraction	and	solvent	affect	the	value	of	flavonoids.	For	determination	of	flavonoids	is	
used	 TLC.	 TLC	 analysis	 confirmed	 the	 presence	 of	 quercetin,	 rutin,	 hyperoside,	
isoquercetin,	kaempherol. 
The	 spot	 of	 quercetin	 was	 more	 intense	 in	 etanolic	 extracts.	 Total	 flavonoid	
content	was	 in	range	11.31‐79.60	mg	QE/g	(dried	 leaves)	and	0.023‐32.054	mg	QE/g	
(fresh	leaves).	The	biggest	flavonoid	content	was	found	in	ethanolic	extract	(dry	leaves)	
79.6	mg	QE/g.	Sample	was	collected	 in	Rogoj	and	prepared	by	ultrasound	extraction.	
The	 smallest	 flavonoid	 content	 was	 found	 in	 water	 extract	 (fresh	 leaves)	 0.023	 mg	
QE/g.	 Sample	 was	 collected	 in	 Neretvica	 and	 prepared	 by	 extraction	 at	 elevated	
temperature.	No	matter	which	method	of	extraction	was	used,	higher	flavonoid	content	
were	in	ethanolic	extracts. 
Ethanolic	 extract	 of	 dry	 leaves	 had	 the	 biggest	 percent	 of	 inhibition	 of	 DPPH	
radical	(30.80%).	Sample	was	collected	in	Rogoj.	Ethanolic	extract	of	 fresh	leaves	had	
the	 smallest	 percent	 inhibiton	 of	 DPPH	 radical	 (11.49	 %).	 Sample	 was	 collected	 in	
Rogoj.	
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ISPITIVANJE	KVALITETA	BILJNIH	DROGA	KOJE	ULAZE	U	SASTAV	
MONOKOMPONENTNIH	ČAJEVA	
 
Kemal	Durić,	Minela	Guta‐Mujezinović,	Haris	Nikšić,																																																				
Irma	Sijamić,	Samija	Muratović	
 
Univerzitet	u	Sarajevu	‐	Farmaceutski	fakultet	(Bosna	i	Hercegovina) 
  
 
Shodno	 propisima	 i	 metodama	 datim	 u	 važećoj	 Evropskoj	 farmakopeji	 u	
poglavlju	Metode	farmakognozijske	analize,	kao	i	pojedinim	monografijama	ispitivanih	
droga,	predmet	ove	studije	bio	 je	 ispitati	kvalitet	četiri	biljne	droga	koje	se	koriste	za	
izradu	 raznih	 čajnih	 smjesa,	 a	 mogu	 biti	 samostalne,	 kao	 monokomponentni	 čajevi,	
shodno	 propisima	 i	 metodama	 datim	 u	 Evropskoj	 farmakopeji	 u	 poglavlju	
Farmakognostička	ispitivanja.	
Ispitivanje	je	provedeno	na	četri	biljne	droge,	nabavljene	iz	dva	različita	izvora,	
te	na	biljnom	materijalu	koje	se	može	naći	u	slobodnoj	prodaji	pod	identičnim	imenom	
kao	 ranije	 spomenute	 biljne	 droge.	 Ispitivane	 biljne	 droge	 bile	 su:	 Absinthii	 herba	
(Artemisia	 absinthium	 L.),	 Melissae	 folium	 (Melissa	 officinalis	 L.),	 Menthae	 piperitae	
folium	 (Mentha	piperita	L.)	 i	Thymi	herba	 (Thymus	 vulgaris	L.).	 Opće	metode	 koje	 su	
korištene	za	analizu	bile	su:	makroskopska	analiza,	mikroskopska	analiza,	određivanje	
sadržaja	 stranih	 supstanci,	 određivanje	 sadržaja	 vode	 i	 određivanje	 sadržaja	 pepela.	
Specijalne	metode	koje	su	korištene	za	analizu	bile	su:	određivanje	sadržaja	eteričnih	
ulja,	određivanje	gorčine	te	tankoslojna	hromatografija.	
Ispitivane	biljne	droge,	nabavljene	u	zvaničnoj	prodaji,	pokazale	su	se	 izuzetno	
kvalitetnim,	 s	 obzirom	 da	 su	 vrijednosti	 dobijene	 ispitivanjem	 parametara	 kvalitete	
zadovoljavale	 farmakopejom	 definirane	 kriterijume.	 Biljni	 materijal	 nabavljen	 u	
slobodnoj,	 nezvaničnoj	 prodaji	 pokazao	 je	 najviše	 propusta	 u	 pogledu	 ispitivanja	
kvalitete.		
Dobijeni	rezultati	ukazuju	na	opravdanost	i	važnost	farmakognozijske	analize	u	
pogledu	kvalitete	biljnih	materijala	koji	se	koriste	u	službenoj	farmaciji	i	medicini.		
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QUALITY	TESTING	OF	HERBAL	DRUGS	INCLUDED	IN	THE	
COMPOSITION	OF	MONOCOMPONENT	TEAS	
 
Kemal	Durić,	Minela	Guta‐Mujezinović,	Haris	Nikšić,																																								
Irma	Sijamić,	Samija Muratović 
 
University	of	Sarajevo	‐	Faculty	of	Pharmacy	(Bosnia	and	Herzegovina)	
 
 
The	 subject	 of	 this	 study	was	 in	 accordance	with	 the	 regulations	 and	methods	
given	by	the	currently	valid	European	Pharmacopoeia	in	the	chapter	Pharmacognostic	
examinations,	as	well	as	certain	monographs	of	investigated	drugs:	Examine	the	quality	
of	the	four	types	of	drugs,	which	are	in	composition	of	various	tea	mixtures	and	may	be	
self‐contained	 as	 mono‐constituent	 teas,	 according	 to	 the	 regulations	 and	 methods	
given	by	European	Pharmacopoeia	in	the	chapter	Pharmacognosy.		
The	study	was	conducted	on	four	herbal	drugs	from	two	different	sources	and	on	
herbal	material	which	can	be	obtained	on	a	free	market	by	the	name	equivalent	to	the	
previously	 mentioned	 herbal	 drugs.	 Tested	 drugs	 were:	 Absinthii	 herba	 (Artemisia	
absinthium	L.),	Melissae	folium	(Melissa	officinalis	L.),	Menthae	piperitae	folium	(Mentha	
piperita	 L.)	 and	Thymi	herba	 (Thymus	vulgaris	 L.).	General	methods	used	 for	 analysis	
were:	macroscopical	analysis,	microscopical	analysis,	determination	of	foreign	matters,	
determination	of	water	content	and	determination	of	ash.	Specific	methods	used	were:	
determination	 of	 essential	 oils	 content,	 determination	 of	 bitterness	 and	 thin	 layer	
chromatography.			
Herbal	 drugs	 from	 official	 sources	 shown	 a	 very	 good	 quality	 rate,	 since	 the	
obtained	 values	 by	 examination	 of	 quality	 parameters	 met	 pharmacopoeias	 defined	
criteria.	 Herbal	 material	 from	 free	 sale	 and	 non‐official	 source,	 shown	 the	 lowest	
quality	and	was	not	in	accordance	with	a	most	of	Pharmacopoeial	demands.	Obtained	
results	indicates	the	validity	and	importance	of	pharmacognostic	analysis	regarding	the	
quality	of	herbal	materials	and	drugs	used	in	official	pharmacy	and	medicine.	
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FITOHEMIJSKO	ISPITIVANJE	TRITERPENSKIH	SAPONINA	SA	
POTENCIJALNIM	FARMAKOLOŠKIM	DJELOVANJEM	U	VRSTAMA	
PORODICE	LAMIACEAE	
 
Nadir	Jordamović,	Haris	Nikšić,	Irma	Sijamić,	Kemal	Durić	
 
Univerzitet	u	Sarajevu	‐	Farmaceutski	fakultet	(Bosna	i	Hercegovina) 
  
 
Triterpenski	derivati	prisutni	u	biljkama	su	često	spojevi	nosioci	farmakološkog	
djelovanja.	 Ova	 grupa	 obuhvata	 različite	 spojeve	 od	 kojih	 su	 najvažniji	 pentaciklični	
drivati	oleana,	ursana,	 lupana	i	tetraciklični	damarani.	Ispitivane	biljne	vrste	su	dobro	
poznate	 i	koriste	se	 jer	sadrže	eterično	ulje,	 fenolne	spojeve	 i	druge	metabolite	ali	ne	
zbog	prisustva	betulina,	betulinske,	oleanolne,	ursolne	kiseline	i	lupeola.	Prisustvo	ovih	
važnih	 spojeva	 bi	 moglo	 odrediti	 neke	 plejotropne	 farmakološke	 učinke	 ovih	 biljnih	
droga.	
U	 ovom	 radu	 je	 provedena	 kvalitativna	 ii	 kvantitativna	 analiza	 triterpenskih	
spojeva	u	biljnim	vrstama	porodice	Lamiaceae.	Cilj	studije	bio	pronaći	najbolje	uslove	
kvantitativne	 ekstrakcije	 ispitivanih	 triterpenskih	 supstanci	 što	 je	 postignuto	
sukcesivnom	ekstrakcijom	otapalima	različite	polarnosti.	 Identifikacija	 i	kvantifikacija	
ciljnih	 spojeva	 u	 različitim	 frakcijama	 je	 postignuta	 primjenom	 metoda	 TLC	 i	 HPLC.	
Standardi	 triterpenskih	 supstanci	 (betulin,	 betulinska,	 oleanolna,	 ursolna	 kiselina	 i	
lupeol)	 i	 pojedine	 frakcije	 su	 nanošne	 koristeći	 CAMAG	 Linomat	 5	 aparat.	 Sistem	 za	
razvijanje	 (benzen:	 etilacetat:	 mravlja	 kisleina	 –	 36:12:5)	 i	 uslovi	 HPLC	 metode	
(ConstaMetric®3000	sistem,	Hypersil	ODS	(Agilent	Technologies)	kolona,	4.6	x	250	mm,	
5μm,	 mobilna	 faza	 acetonitril/voda	 (700/300)	 acidifikovana	 sa	 orto‐fosfornom	
kiselinom)	su	se	pokazali	optimalni	za	separaciju	 triterpenskih	supstanci,	koji	 su	vrlo	
slične	hemijske	strukture.	
Dobijeni	 rezultati	 potvrđuju	prisustvo	 ovih	 važnih	 supstanci	 u	 biljnim	vrstama	
koje	 pripadaju	 porodici	 Lamiaceae,	 sakupljene	 na	 području	 Bosne	 i	 Hercegovine.	
Najveći	sadržaj	betulina	(4,19	µg/ml)	i	betulinske	kiseline	(51,58	µg/ml)	pronađeni	su	
u	heksanskoj	frakciji	lista	ruzmarina.	Hloroformski	ekstrakt	cvijeta	lavande	je	pokazao	
najveću	koncentraciju	ursolne	kiseline	(0,14	mg/ml).	Oleanolna	kiselina	je	bila	prisutna	
samo	u	heksanskom	ekstraktu	lista	ruzmarina	(1,01	µg/ml).	List	ruzmarina	predstavlja	
potencijalnu	farmakognostičku	drogu	sa	stanovišta	prisustva	triterpenskih	saponina.	
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PHYTOCHEMICAL	INVESTIGATION	OF	TRITERPENE	SAPONINS	
WITH	POTENTIAL	PHARMACOLOGICAL	ACTIVITY	IN	PLANT	SPECIES	
BELONGING	TO	LAMIACEAE	FAMILY	
 
Nadir	Jordamović,	Haris	Nikšić,	Irma	Sijamić,	Kemal	Durić	
 
University	of	Sarajevo	‐	Faculty	of	Pharmacy	(Bosnia	and	Herzegovina) 
 
 
Triterpene	 derivatives	 in	 plants	 are	 compounds	 that	 are	 frequently	 bearers	of	
pharmacological	activities.	This	group	comprise	different	compounds,	among	which	the	
most	 important	 are	 pentacyclic	 derivatives	 of	 olean,	 ursane,	 lupane	 and	 tetracyclic	
damaranes.	 Investigated	 plant	 species	 are	 well	 known	 and	 used	 for	 their	 content	 in	
essential	oil,	 phenol	 compounds,	 and	other	metabolomes,	but	not	 for	 the	presence	of	
betulinic,	 oleanolic,	 lupeol,	 and	 ursolic	 acid.	 Identification	 of	 this	 compounds	 could	
determinate	some	pleiotropic	pharmacological	activity	of	this	herbal	drugs.	Qualitative	
and	quantitative	analysis	of	triterpenes,	present	in	plant	species	belonging	to	Lamiacae	
family	 was	 performed	 in	 this	 study.	 The	 aim	 of	 this	 study	 was	 to	 find	 out	 the	 best	
conditions	 for	quantitative	extraction	of	 investigated	triterpene	substances	which	has	
been	achieved	by	successive	extraction	using	different	polar	solvents.	
Identification	and	quantification	of	target	compounds	in	different	 fractions	was	
obtained	 using	 TLC	 and	 HPLC	 method.	 Triterpene	 standards	 (betulin,	 betulinic,	
oleanolic,	 lupeol,	 and	ursolic	acid)	and	different	 fractions	were	applied	on	TLC	plates	
using	»CAMAG	Linomat	5«	device.	The	Systems	used	 for	developing	 in	TLC	(benzene:	
ethyl	acetate:	formic	acid	(36:12:5)	and	HPLC	method	(ConstaMetric®3000	system	for	
solvent	 release,	 Hypersil	 ODS	 (Agilent	 Technologies)	 column,	 4.6	 x	 250	 mm,	 5μm,	
mobile	 phase	 acetonitril/aqua	 (700/300)	 acidified	with	 ortho‐phosphoric	 acid)	were	
proved	to	be	optimal	for	separation	of	tested	triterpene	substances,	otherwise	having	
very	similar	chemical	structure.	
The	 results	 confirm	 the	 presence	 of	 this	 important	 compounds	 in	 the	 plant	
species	 belonging	 to	 Lamiaceae	 family	 collected	 from	 the	 Bosnia	 and	 Herzegovina	
region.	The	highest	amount	of	betulin	 (4.19	µg	/ml)	and	betulinic	acid	 (51.58	µg/ml)	
were	found	in	hexane	extract	of	Rosmarini	folium.	Chloroform	extract	of	Lavandulae	flos	
show	the	highest	amount	of	ursolic	acid	(0.14	mg/ml).	Oleanolic	acid	was	found	only	in	
the	hexane	extract	of	Rosmarini	folium	(1.01	µg/ml).	Due	to	the	presence	of	triterpene	
substances	Rosmarini	folium	could	represent	potential	pharmacognostic	drug.	
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2Katedra	za	botaniku,	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet	(Srbija)	
 
 
Tradicionalno	 list	 matičnjaka,	Melissae	 folium,	 koristi	 se	 za	 ublažavanje	 blagih	
simptoma	mentalnog	stresa	i	olakšavanje	uspavljivanja,	kao	i	u	simptomatskoj	terapiji	
blagih	 gastrointestinalnih	 poremećaja.	 Etarsko	 ulje	 matičnjaka	 je	 veoma	 cenjeno	 u	
prehrambenoj	 i	 kozmetičkoj	 industriji.	 Cilj	 rada	 je	 bio	 ispitivanje	 makroskopskih	 i	
mikroskopskih	 osobina	 uzoraka	 lista	 samoniklog	 i	 gajenog	 matičnjaka	 sa	 različitih	
lokaliteta	 i	 komercijalno	 dostupnih	 čajeva,	 kao	 i	 ispitivanja	 sastava	 njihovih	 etarskih	
ulja.		
Za	 analizu	 etarskih	 ulja	 (16	 uzoraka),	 dobijenih	 destilacijom	 vodenom	 parom,	
primenjena	 je	 gasna	 hromatografija	 (GC‐FID)	 i	 gasna	 hromatografija	 sa	 masenom	
spektrometrijom	(GC‐MS).	Klaster	analizom	ispitivane	su	razlike	između	etarskih	ulja.		
Makroskopske	 i	 mikroskopske	 odlike	 svih	 uzoraka	 su	 odgovarale	 monografiji	
Melissae	 folium	 u	 Ph.	 Eur.	 7.0,	 ali	 je	 u	 2	 od	 5	 komercijalnih	 uzoraka	 bio	 veći	 sadržaj	
stranih	 materija.	 U	 svim	 ispitivanim	 etarskim	 uljima	 glavne	 komponenate	 su	
predstavljali:	 geranial	 (15,58‐53,33%),	 neral	 (10,73‐36,64	%),	 kariofilen	 oksid	 (0,76‐
35,57	%),	(E)‐kariofilen	(tragovi‐16,72	%)	i	citronelal	(0,00‐12,64	%).	Sadržaj	geraniala	
i	 nerala	 u	 ispitivanim	 uzorcima	 je	 bio	 u	 opsegu	 vrednosti	 dobijenih	 u	 prethodnim	
ispitivanjima.	
Klaster	 analizom	 uzorci	 etarskog	 ulja	 su	 podeljeni	 na	 dva	 klastera.	 U	 prvom	
klasteru	 su	bila	 etarska	ulja	 sa	 visokim	 sadržajem	geraniala	 i	 nerala	 (31,87‐53,33%	 i	
19,81‐36,64%):	etarska	ulja	 lista	 i	herbe	samoniklog	 i	gajenog	matičnjaka	u	različitim	
fazama	 razvoja	 i	 sa	 različitih	 lokaliteta	 i	 dva	 komercijalna	 uzorka.	U	 drugi	 klaster	 su	
svrstana	 etarska	 ulja	 sa	 nižim	 sadržajem	 geraniala	 i	 nerala	 (15,58‐26,67	%	 i	 10,73‐
15,48	%)	 i	većim	udelom	kariofilen‐oksida	(17,79‐35,57	%):	tri	komercijalna	uzorka	 i	
etarsko	ulje	herbe.	List	samoniklog	matičnjaka	u	različitim	fazama	razvoja,	sadrži	visok	
procenat	geraniala	i	nerala	u	etarskom	ulju,	ne	razlikuje	se	značajno	od	gajenih	uzoraka	
i	može	predstavljati	izvor	kvalitetne	droge.	
	
Istraživanje	 je	 podržalo	 Ministarstvo	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	
(Projekat	ON	173021).	
 
 
699 
 
 
INVESTIGATION	OF	MACROSCOPIC	AND	MICROSCOPIC	
CHARACTERISTICS	AND	ESSENTIAL	OIL	OF	THE	LEMON	BALM	LEAF,	
MELISSA	OFFICINALIS	L.	
 
Mirjana	Marčetić1,	Nikola	Bošković1,	Danilo	Stojanović2,	Nada	Kovačević1	
 
1Department	of	Pharmacognosy,	University	of	Belgrade	‐	Faculty	of	Pharmacy,	
2Department	of	Botany,	University	of	Belgrade	‐	Faculty	of	Pharmacy	(Serbia)	
 
 
Traditional	herbal	remedies	based	on	lemon	balm	leaf,	Melissae	folium	are	used	
for	 relief	 of	 mild	 symptoms	 of	 mental	 stress,	 to	 aid	 sleep	 and	 for	 symptomatic	
treatment	of	mild	gastrointestinal	complaints.	The	essential	oil	of	 lemon	balm	 is	very	
appreciated	 in	 food	and	 cosmetic	 industry.	The	 aim	was	 to	 examine	 the	macroscopic	
and	microscopic	characteristics	of	lemon	balm	leaves	of	cultivated	and	wild	plants	from	
different	 localities,	 commercially	 available	 tea	 samples	 and	 to	 determinate	 the	
composition	of	their	essential	oils.	The	essential	oils	obtained	by	hydrodistillation	(16	
samples),	 were	 analysed	 by	 gas	 chromatography	 (GC‐FID)	 and	 gas	 chromatography	
with	 mass	 spectrometry	 (GC‐MS).	 The	 differences	 between	 essential	 oils	 were	
examined	by	cluster	analysis.		
Macroscopic	 and	 microscopic	 characteristics	 corresponded	 to	 the	 monograph	
Melissae	 folium	 in	 Ph.	 Eur.	 7.0,	 while	 2	 of	 5	 commercial	 samples	 contained	 higher	
content	of	foreign	matter.		
The	main	components	in	investigated	essential	oils	were:	geranial	(15.58‐53.33	
%),	 neral	 (10.73‐36.64	 %),	 caryophyllene	 oxide	 (0.76‐35.57	 %),	 (E)‐caryophyllene	
(traces‐16.72	%)	and	citronellal	(0.00‐12.64	%).	The	content	of	geranial	and	neral	was	
in	the	range	of	values	obtained	in	previous	investigations.	
Cluster	analysis	divided	samples	of	essential	oils	into	two	clusters.	Essential	oils	
with	high	geranial	and	neral	content	(31.87‐53.33	%	and	19.81‐36.64	%)	were	 in	 the	
first	 cluster:	 essential	 oils	 of	 leaf	 and	 aerial	 parts	 of	wild	 and	 cultivated	 lemon	 balm	
from	 different	 development	 phases	 and	 localities	 and	 two	 commercial	 samples.	 The	
essential	oils	with	lower	geranial	and	neral	content	(15.58‐26.67	%	and	10.73‐15.48	%)	
and	higher	caryophyllene	oxide	(17.79‐35.57	%)	were	separated	to	the	second	cluster:	
three	commercial	samples	and	essential	oil	of	aerial	parts.The	wild	lemon	balm	leaf	in	
different	 phases	 of	 development	 contains	 essential	 oil	with	 high	 amounts	 of	 geranial	
and	neral.	It	is	not	significantly	different	from	cultivated	samples	and	could	represent	a	
source	of	quality	herbal	substance.		
	
The	study	was	supported	by	the	Ministry	of	Education,	Science	and	Technological	
Development	(Project	ON	173021).	
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Taksoni	roda	Heracleum	L.	su	rasprostranjeni	predstavnici	familije	Apiaceae,	koji	
bi	 mogli	 biti	 od	 značaja	 u	 raznim	 granama	 industrije.	 Predmet	 ovog	 ispitivanja	 su	
masne	kiseline,	steroli	i	triterpeni	masnih	ulja	plodova	H.	sphondylium	L.,	H.	sibiricum	L.,	
H.	montanum	Schleich.	ex	Gaudin,	H.	ternatum	Velen.,	H.	pyrenaicum	subsp.	pollinianum	
(Bertol.)	 F.	 Pedrotti	 &	 Pignatti,	 H.	 pyrenaicum	 subsp.	 orsinii	 (Guss.)	 F.	 Pedrotti	 &	
Pignatti,	H.	verticillatum	Pančić	 i	H.	orphanidis	Boiss.,	sakupljenih	u	Srbiji,	Makedoniji,	
Crnoj	Gori	i	Sloveniji.	
Osušeni	 i	 samleveni	 plodovi	 ekstrahovani	 su	 dihlormetanom	 postupkom	
bimaceracije	 na	 sobnoj	 temperaturi.	 Rastvarač	 je	 uklonjen	 pod	 sniženim	 pritiskom,	
ekstrakti	 filtrirani	 i	 dobijeni	 supernatanti	 podvrgnuti	 postupku	 saponifikacije.	
Saponifikovane	frakcije,	bogate	masnim	kiselinama,	su	metilovane,	a	nesaponifikovane	
frakcije,	 koje	 prvenstveno	 sadrže	 sterole	 i	 triterpene,	 silanizovane,	 u	 cilju	 dobijanja	
isparljivih	 derivata,	 koji	 su	 analizirani	 gasnom	 hromatografijom	 (GC‐FID	 i	 GC‐MS).	
Komponente	 su	 identifikovane	 pomoću	komercijalnih	 standarda	 i	 biblioteka	masenih	
spektara.	
Šesnaest	od	ukupno	osamnaest	identifikovanih	masnih	kiselina	su	detektovane	u	
svim	 saponifikovanim	 frakcijama,	 a	 dominantne	 su	 bile	 petroselinska	 (42,8‐56,5	%),	
linolna	 (20,3‐33,3	 %)	 i	 oleinska	 (12,3‐13,7	 %)	 kiselina.	 U	 svakoj	 nesaponifikovanoj	
frakciji	identifikovani	su	triterpen	α‐amirin	(0,8‐6,0	%)	i	devet	istih	sterola,	od	kojih	je	
najzastupljeniji	 bio	β‐sitosterol	 (44,9‐56,9	%),	 a	 sledili	 su	 ga	 po	 količini	 stigmasterol	
(15,7‐25,0	 %),	 Δ7‐stigmastenol	 (6,6‐12,5	 %)	 i	 kampesterol	 (5,2‐8,1	 %).	 Kao	
najznačajnije	 može	 se	 istaći	 prisustvo	 petroselinske	 kiseline,	 potencijalno	 važne	
sirovine	za	farmaceutsku,	kozmetičku,	prehrambenu	i	hemijsku	industriju.	
U	ovom	radu,	masne	kiseline,	steroli	i	triterpeni	masnih	ulja	plodova	H.	ternatum,	
H.	pyrenaicum	 subsp.	pollinianum,	H.	verticillatum	 i	H.	orphanidis	 ispitivani	su	po	prvi	
put,	a	u	slučaju	H.	sphondylium,	H.	sibiricum,	H.	montanum	i	H.	pyrenaicum	subsp.	orsinii,	
postojeći	 podaci	 o	 ovim	 sastojcima	 masnih	 ulja	 su	 značajno	 dopunjeni.	 Dobijeni	
rezultati	 pružaju	 dobru	 osnovu	 za	 dalja	 istraživanja,	 u	 cilju	 primene	 ovih	 biljaka	 kao	
potencijalnih	novih	izvora	industrijski	značajnih	masnih	ulja.	
	
Istraživanje	 je	 podržalo	 Ministarstvo	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	
(Projekti	ON	173021;	ON	172053).	
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Heracleum	L.	 taxa	 are	widespread	members	 of	 Apiaceae	 family,	with	 potential	
application	 in	 different	 industries.	 Focus	 of	 this	 study	was	on	 fatty	 acids,	 sterols	 and	
triterpenes	 of	 the	 fruit	 fatty	 oils	 of	H.	 sphondylium	 L.,	H.	 sibiricum	 L.,	H.	montanum	
Schleich.	 ex	Gaudin,	H.	 ternatum	 Velen.,	H.	pyrenaicum	 subsp.	pollinianum	 (Bertol.)	 F.	
Pedrotti	 &	 Pignatti,	 H.	 pyrenaicum	 subsp.	 orsinii	 (Guss.)	 F.	 Pedrotti	 &	 Pignatti,	 H.	
verticillatum	 Pančić	 and	 H.	 orphanidis	 Boiss.,	 collected	 in	 Serbia,	 Macedonia,	
Montenegro	and	Slovenia.	
Air‐dried	and	powdered	fruits	were	bimacerated	with	dichloromethane	at	room	
temperature.	 Solvent	was	 evaporated	 under	 reduced	 pressure,	 extracts	were	 filtered	
and	obtained	oily	residues	were	subjected	to	saponification.	Saponifiable	fractions,	rich	
in	 fatty	 acids,	 were	 further	 subjected	 to	 methylation,	 and	 unsaponifiable	 fractions,	
mostly	containing	sterols	and	triterpenes,	to	silanization,	to	obtain	volatile	derivatives	
that	 were	 analyzed	 by	 GC‐FID	 and	 GC‐MS.	 Compounds	 were	 identified	 using	
commercial	standards	and	mass	spectra	libraries.	
Sixteen	 of	 the	 total	 of	 eighteen	 identified	 fatty	 acids	 were	 detected	 in	 all	
saponifiable	fractions,	with	petroselinic	(42.8‐56.5	%),	linoleic	(20.3‐33.3	%)	and	oleic	
(12.3‐13.7	 %)	 acids	 being	 the	 most	 abundant.	 In	 every	 unsaponifiable	 fraction,	 a	
triterpene	α‐amyrin	(0.8‐6.0	%)	and	the	same	nine	sterols,	predominantly	β‐sitosterol	
(44.9‐56.9	%),	 followed	 by	 stigmasterol	 (15.7‐25.0	%),	 Δ7‐stigmastenol	 (6.6‐12.5	%)	
and	campesterol	(5.2‐8.1	%),	were	identified.	The	most	notably,	petroselinic	acid	can	be	
utilized	in	pharmaceutical,	cosmetic,	food	and	chemical	industries.	
In	 this	 research,	 fatty	 acids,	 sterols	 and	 triterpenes	 of	 the	 fruit	 fatty	 oils	 of	H.	
ternatum,	H.	 pyrenaicum	 subsp.	 pollinianum,	H.	 verticillatum	 and	H.	 orphanidis	 were	
investigated	 for	 the	 first	 time,	 while	 in	 the	 case	 of	 H.	 sphondylium,	 H.	 sibiricum,	 H.	
montanum	 and	 H.	 pyrenaicum	 subsp.	 orsinii,	 the	 knowledge	 about	 their	 fatty	 oils	
constituents	 was	 enhanced.	 Obtained	 results	 provide	 a	 good	 basis	 for	 further	
investigations,	 aiming	 to	 establish	 these	plants	 as	potential	 sources	of	 valuable	novel	
raw	materials.	
	
The	study	was	supported	by	the	Ministry	of	Education,	Science	and	Technological	
Development	(Projects	ON	173021;	ON	172053).	
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Salvia	sclarea	L.	je	aromatična	biljna	vrsta	čija	se	lekovitost	zasniva	na	odličnim	
antimikrobnim,	 antiinflamatornim,	 antioksidativnim	 i	 spazmolitičkim	 efektima.	
Najčešće	se	u	suvom	ili	svežem	obliku	koristi	kao	stomahik,	kao	i	u	tretmanu	gingivitisa,	
stomatitisa	i	afti.	Cilj	rada	je	utvrditi	antiinflamatornu	aktivnost	ekstrakta	S.	sclarea	na	
modelu	eksperimenatalno	indukovanog	periodontitisa	pacova.	
Inflamacija	 periodoncijuma	 indukovana	 je	 lipopolisaharidom	 (LPS)	 u	 prostoru	
između	prvog	i	drugog	desnog	maksilarnog	molara	pacova.	Etanolni	ekstrakt	muskatne	
žalfije,	 pripremljen	 ultrazvučnom	 ekstrakcijom	 herbe,	 primenjivan	 je	per	 os	 (200	
mg/kg)	 dva	 puta	 dnevno	 tokom	 deset	 dana.	 Grupu	 I	 i	 II	 činili	 su	 pacovi	 kojima	 je	
ubrizgan	fiziološki	rastvor,	a	tretirani	vodom	ili	ekstraktom,	dok	je	grupama	III,	IV	i	V	
ubrizgan	LPS	rastvor,	a	 tretirani	su	vodom,	ekstraktom	 ili	ekstraktom	preventivno	tri	
dana	 pre	 indukovanja	 inflmacije,	 redom.	 Status	 inflamacije	 praćen	 je	 merenjem	
proinflamatornih	citokina	u	gingivalnom	tkivu	ELISA	testovima:	interleukina‐1beta	(IL‐
1beta),	 interleukina‐6	 (IL‐6)	 i	 faktora	 tumorske	 nekroze‐alfa	 (TNF‐alfa).	 Ekstrakt	 je	
hemijski	okarakterisan	HPLC	hromatografijom.	
U	 grupi	 pacova	 koja	 je	 bila	 tretirana	 ekstraktom	 (IV	 i	 V)	 je	 značajno	 došlo	 do	
redukovanja	nivoa	citokina	u	poređenju	sa	netretiranom	grupom	(III):	IL‐1beta	(1,15	i	
0,54	vs.	2,16	pg/mg),	 IL‐6	(5,58	i	5,05	vs.	6,93	pg/mg)	i	TNF‐alfa	(0,27	i	0,29	vs.	4,35	
pg/mg).	 Preventivna	 aplikacija	 ekstrakta	 nije	 bila	 od	 značaja.	 U	 grupama	 I	 i	 II	 nisu	
zabeleženi	 povećani	 nivoi	 citokina.	 U	 ekstraktu	 je	 ruzmarinska	 kiselina	 bila	
predominantna	(165,30	ug/mg),	a	u	manjoj	količini	su	bile	zastupljene	i	kafena	kiselina,	
luteolin,	 luteolin‐7‐O‐glukozid,	 apigenin	 i	 apigenin‐7‐O‐glukozid.	 Ekstrakt	 muskatne	
žalfije	ispoljava	antiinflamatorni	efekat	na	modelu	LPS‐indukovanog	periodontitisa	kod	
pacova,	 pa	 stoga	 može	 imati	 ulogu	 potencijalnog	 i	 značajnog	 terapijskog	 sredstva	 u	
tretmanu	periodontalnih	bolesti.	
	
Istraživanje	 je	 podržalo	 Ministarstvo	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	
(III41018	i	III46013).	
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Salvia	sclarea	L.	is	an	aromatic	plant	species	whose	healing	properties	are	based	
on	excellent	antimicrobial,	anti‐inflammatory,	antioxidant	and	spasmolytic	effects.	It	is	
most	 often	 used	 dry	 or	 fresh	 as	 a	 stomachic,	 but	 also	 in	 gingivitis,	 stomatitis	 and	
aphthae	treatment.	The	aim	of	the	paper	is	to	determine	the	anti‐inflammatory	activity	
of	a	S.	sclarea	extract	on	the	experimentally	induced	periodontitis	in	rats.	
Periodontitis	was	 induced	by	 lipopolysaccharide	(LPS)	 in	 the	area	between	the	
first	and	the	second	right	maxillary	rat	molars.	An	ethanol	extract	of	sage,	prepared	by	
ultrasonic	extraction	of	the	herb,	was	administeredper	os	 (200	mg/kg)	twice	daily	for	
ten	days.	Group	I	and	II	were	injected	with	saline	and	treated	with	water	or	the	extract,	
while	groups	III,	IV	and	V	were	injected	with	LPS	and	treated	with	water,	the	extract	or	
the	 extract	 three	days	 before	 inflammation	 induction,	 respectively.	 The	 inflammation	
status	 was	 monitored	 by	 proinflammatory	 cytokines	 measurements	 (ELISA)	 in	 the	
gingival	 tissue:	 interleukin‐1beta	(IL‐1beta),	 interleukin‐6	 (IL‐6)	 and	 tumor	 necrosis	
factor‐alfa	(TNF‐alfa).	The	extract	was	chemically	characterized	by	HPLC.	
A	significant	reduction	 in	cytokine	 levels	was	observed	 in	the	rats	treated	with	
the	extract	(IV	and	V),	compared	to	the	untreated	group	(III):	IL‐1beta	(1.15	and	0.54	
vs.	2.16	pg/mg),	 IL‐6	 (5.58	and	5.05	vs.	6.93	pg/mg)	and	TNF‐alfa	 (0.27	and	0.29	vs.	
4.35	pg/mg).	The	preventive	application	of	the	extract	was	not	significant.	In	the	group	
I	and	II	cytokines	levels	were	not	increased.	Rosmarinic	acid	was	predominant	(165.30	
ug/mg)	 in	the	extract,	while	caffeic	acid,	 luteolin,	 luteolin‐7‐O‐glucoside,	apigenin	and	
apigenin‐7‐O‐glucoside	 were	 present	 in	 smaller	 amounts.	 The	 clary	 sage	 extract	
exhibits	an	anti‐inflammatory	effect	on	the	LPS‐induced	periodontitis	 in	rats,	and	can	
therefore	be	used	as	a	potential	 and	significant	 therapeutic	agent	 in	 the	 treatment	of	
periodontal	diseases.	
	
The	study	was	supported	by	the	Ministry	of	Education,	Science	and	Technological	
Development	(III41018	and	III46013)	
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In	vitro	i	in	vivo	istraživanja	cimeta	ukazuju	na	visok	medicinski	potencijal	ovog	
začina.	Značajna	delovanja	su	antimikrobno,	antiinflamatorno,	uticaj	na	sniženje	nivoa	
holesterola,	a	nalazi	se	i	kao	sastojak	dijetetskih	suplemenata	namenjenih	za	koterapiju	
i	 prevenciju	 šećerne	bolesti.	 Zvanični	 ispitani	 izvor	 ove	droge	 je	Cinnamomum	verum	
(zeylanicum)‐cejlonski	 cimet,	 dok	 se	 na	 tržištu	 najčešće	 nalazi	 Cinnamomum	 cassia‐	
kineski	cimet	i	Cinnamomum	burmanii	‐	 indonežanski	cimet.	Ove	vrste	se	razlikuju	po	
kvalitetu	i	bezbednosti	upotrebe.	Cilj	ovog	rada	bio	je	da	se	ispita	kvalitet	cimeta	koji	je	
dostupan	na	tržištu	Srbije	prema	Pravilniku	o	kvalitetu	začina.	
U	ovom	radu	za	izolaciju	etarskog	ulja	primenjena	je	metoda	hidrodestilacije	po	
Ph.	Jug.	V.	Količina	etarskog	ulja	izrazi	se	kao	prosečna	vrednost	prinosa	iz	tri	merenja	
po	masi	suvog	biljnog	materijala	(g/100	g).	Ukupan	pepeo	i	pepeo	nerastvorljiv	u	HCl	
određen	 je	 prema	 Ph.	 Jug.	 V.	 Izražen	 je	 u	 procentima.	 Rezultati	 su	 poređeni	 sa	
propisima	važećeg	Pravilnika	o	kvalitetu	začina	Republike	Srbije.	
Od	sedam	ispitivanih	uzoraka	samo	sprašena	kora	organski	gajenog	cejlonskog	
cimeta	 zadovoljava	 propis	 u	 pogledu	 sadržaja	 etarskog	 ulja,	 dok	 s	 druge	 strane	 kora	
cejlonskog	 cimeta	 odstupa	 od	 propisanog	 minimalnog	 sadržaja	 cimeta	 čak	 7,5	 puta,	
najviše	 od	 svih	 ostalih	 uzoraka	 (kora	 i	 sprašena	 kora	 indonežanskog	 cimeta	 kora	
kineskog	cimeta).	Primetna	je	razlika	u	sadržaju	ulja	kod	Indonežanskog	cimeta	u	prahu	
koji	 je	čuvan	u	najlonskoj	ambalaži	(0,36	%)	 i	onog	koji	 je	čuvan	u	papirnoj	ambalaži	
(0,15	 %).	 Svih	 sedam	 uzoraka	 zadovoljava	 propis	 za	 maksimalan	 sadržaj	 ukupnog	
pepela	i	pepela	nerstvornog	u	HCl.	
S	obzirom	na	široku	upotrebu	cimeta,	kako	kao	začina,	tako	i	kao	dodatka	ishrani	
s	ciljem	postizanja	određenih	zdravstvenih	benefita,	njegov	uvoz	i	identifikacija	trebala	
bi	da	podleže	strožijim	kriterijumima	kako	bi	se	izbegao	potencijalan	rizik	po	zdravlje.	
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In	vitro	and	in	vivo	research	indicate	the	high	medical	potential	of	this	spice.	The	
problem	with	the	use	of	this	plant	is	that	there	are	hundreds	of	species	and	subspecies	
of	 cinnamon	 plant.	 The	 official	 source	 is	 Cinnamomum	 verum	 (zeylanicum)	 ‐	 Ceylon	
cinnamon,	while	Cinnamomum	cassia	‐	Chinese	cinnamon	and	Cinnamomum	burmanii‐	
Indonesian	cinnamon,	are	commonly	found	on	the	market.	It	is	important	to	emphasize	
that	they	differ	 in	quality	and	safety	of	use.	The	aim	of	this	paper	was	to	examine	the	
quality	of	cinnamon	that	is	available	on	the	Serbian	market	according	to	the	Rules	for	
the	quality	of	spices.	
In	this	study	essential	oil	was	isolated	using	hydrodestilation	method	according	
to	Ph.	Yug.	V,	whose	quantity	is	expressed	in	percentages.	Total	ash	and	ash	insoluble	in	
HCl	was	determined	according	to	Ph.	Yug.	V.	It	is	expressed	in	percentages,	too.	
Only	 the	 powder	 of	 the	 organic	 Ceylon	 cinnamon	 meets	 the	 standard	 of	 the	
regulation	for	the	content	of	essential	oil,	while	on	the	other	side,	bark	of	the	Ceylonian	
cinnamon	has	the	biggest	deviation	from	the	prescribed	minimum	content,	most	of	all	
other	samples	(Indonesian	powder	and	bark	and	Chinese	bark).	There	 is	a	significant	
difference	in	the	oil	content	of	Indonesian	cinnamon	powder	stored	in	nylon	packaging	
(0.36	 %)	 and	 the	 one	 stored	 in	 paper	 packaging	 (0.15	 %).	 All	 seven	 samples	 have	
satisfied	the	regulation	for	the	maximum	content	of	total	ash	and	ash	insoluble	in	HCl.	
Cinnamon	is	widely	used	as	an	addition	to	nutrition	for	achieving	health	benefits.	
Therefore,	its	imports	and	identification	should	be	subject	to	stricter	criteria	in	order	to	
avoid	potential	health	risks.	
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Terpeni	 predstavljaju	 veoma	 važnu	 grupu	 hemijskih	 jedinjenja	 kako	 zbog	
industrijske	 upotrebe,	 tako	 i	 zbog	 svojih	 značajnih	 bioloških	 efekata	 koji	 se	 mogu	
iskoristiti	u	medicini.	Jedna	su	od	najbrojnijih	grupa	sekundarnih	metabolita	biljaka,	a	
naziv	ove	klase	 jedinjenja	potiče	od	terpentina	(terpentinskog	ulja),	 tečnog	proizvoda	
destilacije	oleorezina	bora.	Terpinolen	(p‐menta‐2,4(8)‐dien)	je	bezbojna	ili	bledo	žuto	
obojena	tečnost		aromatičnog	mirisa.	Ovaj	monociklični,	monoterpenski	alken	je	široko	
zastupljen	 u	 biljnim	 tkivima	 različitih	 četinara,	 paškanata,	 konoplje,	 čajevca,	 listu	
kurkume	i	peršuna,	a	čest	je	sastojak	etarskog	ulja	Citrus,	Mentha,	Juniperus	i	Myristica	
vrsta.	 Jedna	 je	 od	 glavnih	 komponenata	 etarskog	 ulja	 nadzemnih	 delova	 endemične	
vrste	 Seseli	 gracile	 Waldst.	 &	 Kit.	 (6,1‐57,5	 %).	 Terpinolen	 poseduje	 potvrđenu	
antiradikalsku,	 antihiperalgezijsku	 i	 antiedematoznu	 aktivnost.	 S	 obzirom	da	 su	 neka	
strukturno	 slična	 monoterpenska	 jedinjenja	 pokazala	 vazorelaksantnu	 aktivnost,	 cilj	
ovog	istraživanja	je	da	se	istraži	vazorelaksantni	potencijal	terpinolena.	
U	 ovom	 istraživanju	 ispitivan	 je	 efekat	 standarda	 terpinolena	 (43905	 Sigma‐
Aldrich)	 na	 izolovanoj	 renalnoj	 arteriji	 pacova	 Wistar	 soja.	 Korišćeni	 su	 prstenasti	
segmenti	renalne	arterije	dužine	3‐5	mm	sa	očuvanim	endotelom.	Arterijski	segmenti	
su	 postavljani	 u	 vodeno	 kupatilo	 u	 Krebs‐Ringerov	 rastvor,	 na	 37C	 i	 aerisani	
kontinuiranim	 dovođenjem	 smješe	 95	%	O2	 i	 5	%	 CO2.	 Kontrakcija	 krvnih	 sudova	 je	
izazvana	primjenom	fenilefrina	(10‐6	M).	Integritet	endotela	je	potvrđen	farmakološki,	
primjenom	acetilholina	(10‐6	M).	Na	stabilan	tonus	krvnog	suda	izazvan	fenilefrinom	su	
dodavane	 rastuće	 koncentracije	 terpinolena,	 pripremljenog	 od	 standarda	
razblaživanjem	 u	 5	%	 karboksi‐metil	 celuloze	 (0,2	%	 ‐	 33,3	%,	 kumulativno).	 Svaka	
sledeća	 koncentracija	 je	 dodavana	 tek	 nakon	 što	 se	 završi	 efekat	 prethodno	
primjenjene	 koncentracije,	 tj.	 otprilike	 nakon	 15	minuta	 od	 prethodne.	 U	 kontrolnoj	
seriji	 eksperimenata	 je	na	 isti	 način	dodavan	 rastvarač	 (6	dodavanja	kumulativno,	 sa	
vremenskim	razmakom	od	15	minuta).	
Utvrđeno	je	da	terpinolen	u	kocentraciji	od	11,1%	dovodi	do	statistički	značajne	
vazorelaksacije	 u	 odnosu	 na	 rastvarač	 kao	 kontrolu	 (F=2,584,	 p<0,05;	 Two‐way	
ANOVA).	 Naši	 rezultati	 opravdavaju	 nastavak	 ispitivanja	 potencijalne	 primene	
terpinolena	u	terapiji	kardiovaskularnih	oboljenja.	
Istraživanje	 je	 podržalo	 Ministarstvo	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	
(Projekat	ON	173021).	
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Terpenes	represent	a	very	 important	group	of	chemical	compounds	because	of	
their	 industrial	 use,	 as	well	 as	medical	 use	which	 is	 possible	 due	 to	 their	 significant	
biological	 effects.	 They	 are	 one	 of	 the	 largest	 groups	 of	 secondary	 plant	metabolites.	
The	name	of	this	class	of	compounds	comes	from	turpentine	(oil	of	turpentine),	a	liquid	
product	of	pine	oleoresin	distillation	process.	
Terpinolene	(p‐menth‐2,4	(8)‐diene)	is	a	colorless	or	pale	yellow	colored	liquid	
with	 aromatic	 odor.	 This	 monocyclic,	 monoterpenic	 alkene	 is	 widely	 represented	 in	
plant	tissues	of	various	pines,	pashkans,	cannabis,	tea	tree,	turmeric	and	parsley	leaves,	
and	it	is	often	a	component	of	essential	oils	obtained	from	Citrus,	Mentha,	Juniperus	and	
Myristica	species.	It	is	one	of	the	main	components	of	the	essential	oil	of	aerial	parts	of	
the	 endemic	 species	 Seseli	 gracile	 Waldst.	 &	 Kit.	 (6.1‐57.5%).	 Terpinolen	 possesses	
confirmed	 antiradical,	 antihyperalgesic	 and	 antiedematous	 activity.	 Since	 some	
structurally	 similar	 monoterpenic	 compounds	 have	 previously	 shown	 vasorelaxant	
activity,	 the	 aim	 of	 this	 study	 was	 to	 investigate	 the	 vasorelaxant	 potential	 of	
terpinolene.	
In	the	present	study,	the	effects	of	standard	terpinolene	(43905	Sigma‐Aldrich)	
on	 the	 isolated	 renal	 artery	 of	Wistar	 rats	were	 investigated.	 Three	 to	 five	mm	 long	
arterial	 ring	 tissue	 segments	 with	 preserved	 endothelium	 were	 used.	 The	 arterial	
segments	 were	 placed	 in	 water	 bath	 in	 the	 Krebs‐Ringer	 solution,	 at	 37°	 C	 and	
continuously	aerated	by	95%	O2	and	5%	CO2.	Contractions	of	 the	blood	vessels	were	
induced	 with	 10‐6	 M	 of	 phenylephrine.	 The	 endothelium	 integrity	 was	 confirmed	
pharmacologically,	by	using	the	acetylcholine	(10‐6M).	After	accomplishing	tonic	phase	
of	 the	 contraction,	 increasing	 concentration	 of	 terpinolene	 (0.2	 %	 ‐	 33.3	 %,	
cumulatively)	in	5	%	carboxymethyl	cellulose	(CMC)	solution	were	added	to	the	organ	
bath.	 Each	 subsequent	 concentration	 was	 added	 only	 after	 the	 end	 of	 effect	 of	 the	
previously	applied	concentration,	i.e.	approximately	15	minutes	from	the	previous	one.	
In	the	control	series	of	experiments,	a	solvent	was	added	in	the	same	manner.		
It	was	 found	that	terpinolene	at	 the	concentration	of	11.1%	exibits	statistically	
significant	 vasorelaxation	 in	 comparison	 to	 the	 solvent	 control	 (F	 =	 2.584,	 p	 <0.05;	
Two‐way	 ANOVA).	 Our	 results	 justify	 a	 continuation	 for	 the	 further	 studies	 of	
terpinolene’s	potential	in	the	treatment	of	cardiovascular	diseases.	
	
The	study	was	supported	by	the	Ministry	of	Education,	Science	and	Technological	
Development	(Project	ON	173021).	
708 
Arh.farm 2018;68: 708-709 LB-P15 
 
 
APITERAPIJA	U	MENOPAUZI	
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Apiterapeutsko	društvo	Srbije	ApiBeo	(Srbija)	
 
 
Apiterapija	predstavlja	primenu	pčelinjih	proizvoda	sa	ciljem	očuvanja	zdravlja	
ljudi	i/ili	njihovog	lečenja.	Svi	pčelinji	proizvodi	imaju	široku	upotrebu	u	tradicionalnoj	
medicini.	Menopauza	je	fiziološko	stanje	žene	koje	predstavlja	kraj	njene	reproduktivne	
faze.	Do	menopauze	dolazi	zbog	naglog	pada	nivoa	estrogena	u	organizmu.	Ovo	stanje	
često	 je	praćeno	brojnim	neprijatnim	simptomima:	vazomotorna	nestabilnost,	atrofija	
sluzokože	 i	 kože	 urogenitalnog	 trakta,	 promene	 u	 skeletnom	 sistemu,	 promene	 u	
kardiovaskularnom	 sistemu,	 psihički	 problemi,	 promena	 kvaliteta	 kože,	 estetske	
promene.	 Konvencionalna	medicina	 i	 farmakologija	 kao	 rešenje	 ovog	 problema	 nude	
hormonsku	 supstitucionu	 terapiju.	 Ova	 terapija	 sa	 sobom	 nosi	 višestruke	 rizike	 i	
neželjene	 efekte	 koji	 često	 prevazilaze	 dobit	 za	 pacijentkinju.	 Cilj	 ovog	 rada	 je	 da	
izučavanjem	 dostupne	 literature	 potvrdi	 delotvornost	 i	 neškodljivost	 apiterapije	 u	
rešavanju	problema	koji	prate	ovo	stanje.		
U	 simptomatskoj	 terapiji	 menopauze	 opravdana	 je	 upotreba	 svih	 pčelinjih	
proizvoda.	 Matični	 mleč	 i	 pčelinji	 polen	 mogu	 se	 koristiti	 kao	 kauzalna	 terapija	 za	
otklanjanje	i	ublažavanje	menopauzalnih	problema.	Matični	mleč	sadrži	10‐hidroksi‐2‐
decensku	 kiselinu	 i	 njene	 derivate.	 Ovi	 molekuli	 imaju	 mogućnost	 vezivanja	 za	
estrogenske	receptore.	Pri	 tome	mogu	da	 ispolje	agonistički	 ili	antagonistički	efekat	u	
odnosu	na	humani	estrogen	zavisno	od	koncentracije	estrogena	u	organizmu.	Ovaj	rad	
navodi	 mehanizme	 agonističkog	 i	 antagonističkog	 dejstva	 ovih	 molekula.	 U	 radu	 je	
preporučen	i	način	upotrebe	matičnog	mleča,	doza,	navedeni	su	mogući	neželjeni	efekti,	
interakcije	i	kontraindikacije.	Pčelinji	polen	u	svom	sastavu	sadrži	fitoestrogene.	U	radu	
se	 obrađuju	mehanizmi	 dejstva	 fitoestrogena,	 navodi	 se	 preporučeni	 način	 upotrebe	
polena,	 mogući	 neželjeni	 efekti	 do	 kojih	 dovodi,	 interakcije	 sa	 lekovima	 i	
kontraindikacije.	Modulatorni	efekat	matičnog	mleča	i	pčelinjeg	polena	na	estrogenske	
receptore	omogućava	njihovu	efikasnu	i	neškodljivu	upotrebu	u	terapiji	menopauzalnih	
simptoma.	 Kao	 pomoć	 u	 menopauzi	 apiterapeuti	 preporučuju	 ženama	 upotrebu	
matičnog	mleča	i	polena	zasebno	ili	u	kombinaciji	sa	drugim	pčelinjim	proizvodima,	kao	
i	kombinaciju	sa	fitoterapijom.	
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APITHERAPY	IN	MENOPAUSE	
 
Lidija	Jerotijević	
 
Apitherapy	society	of	Serbia	ApiBeo	(Serbia)	
 
Apitherapy	 is	 the	 application	 of	 bee	 products	 with	 the	 goal	 of	 preserving	 the	
health	 of	 people	 and/or	 their	 treatment.	 All	 bee	 products	 are	 used	 in	 traditional	
medicine.	Menopause	is	the	physiological	state	of	woman	and	it	represents	the	end	of	
her	 reproductive	phase.	Menopause	 is	due	 to	a	 sudden	drop	 in	estrogen	 levels	 in	 the	
body.	 This	 condition	 is	 often	 accompanied	 by	 numerous	 unpleasant	 symptoms:	
vasomotor	instability,	mucosal	and	skin	atrophy	in	the	urogenital	tract,	changes	in	the	
skeletal	system,	changes	in	skin	quality,	aesthetic	changes.	Conventional	medicine	and	
pharmacology	offer	hormon	replacement	 therapy	as	a	solution	 for	 this	problem.	This	
therapy	 carries	multiple	 risks	 and	 side	 effects	 that	 often	 outweigh	 the	 benefits	 for	 a	
patient.	 The	 aim	 of	 this	 paper	 is	 to	 study	 the	 available	 literature	 to	 confirm	 the	
effectiveness	 and	 harmlessness	 of	 apitherapy	 in	 solving	 problems	 that	 follow	 this	
condition.	
All	bee	products	could	be	used	 in	symptomatic	menopause	therapy.	Royal	 jelly	
and	 bee	 pollen	 can	 be	 used	 as	 causal	 therapy	 for	 the	 elimination	 and	 alleviation	 of	
menopausal	 problems.	 Royal	 jelly	 contains	 10‐hydroxy‐2decenoic	 acid	 and	 its	
derivatives.	These	molecules	have	the	ability	binding	to	estrogen	receptors.	In	doing	so,	
they	 may	 exhibit	 agonistic	 or	 antagonistic	 effects	 in	 relation	 to	 human	 estrogen,	
depending	 on	 the	 estrogen	 concentrations	 in	 the	 body.	Mechanisms	 of	 agonistic	 and	
antagonistic	 action	of	 these	molecules	 are	processed	 in	 zhis	 paper.	Also,	 it	 is	written	
how	 to	 use	 royal	 jelly,	 in	 which	 dose,	 possible	 side	 effects,	 drug	 interactions	 and	
contraindications	are	listed	as	well.	The	modulatory	effect	of	royal	jelly	and	bee	pollen	
on	 estrogen	 receptors	 enables	 their	 effective	 and	 innocuous	 use	 in	 the	 treatment	 of	
menopausal	symptoms.	As	an	aid	to	menopause,	apitherapy	recommends	to	women	the	
use	 of	 royal	 jelly,	 pollen	 and	 bee	 pollen	 separately	 or	 in	 combination	with	 other	 bee	
products	or	combinations	with	phytotherapy.	
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Rod	 Alchemilla	 L.	 (Rosaceae)	 čine	 višegodišnje	 zeljaste	 biljke	 koje	 rastu	 na	
vlažnim	 livadama	 širom	 Evrope,	 Azije	 i	 Severne	 Amerike.	 Do	 sada,	 najdetaljnije	
istražena	vrsta	je	virak,	A.	vulgaris	L.,	čija	se	herba	na	našim	prostorima	tradicionalno	
koristi	 za	 lečenje	 digestivnih	 i	 ginekoloških	 problema.	 Ova	 droga	 sadrži	 značajnu	
količinu	tanina,	 i	stoga	poseduje	adstrigentno,	antioksidativno,	antimutageno	dejstvo	i	
ostvaruje	 pozitivan	 efekat	 na	 zarastanje	 rana	 dokazan	 in	 vitro.	Međutim,	 ostale	 vrste	
ovog	roda	su	znatno	manje	ispitane.	Stoga,	cilj	ovog	rada	je	 ispitivanje	antimikrobne	i	
antioksidativne	aktivnost	metanolnog	ekstrakta	vrste	A.	viridiflora	Rothm.	koja	dosada	
nije	istražena.	
Nadzemni	delovi	A.	viridiflora	prikupljeni	su	u	julu	2013.	godine	na	Suvoj	Planini	
(Srbija),	 nakon	 čega	 su	 osušeni	 prirodnim	 putem	 (320	 g),	 ekstrahovani	 70%	
metanolom,	pri	čemu	je	dobijen	metanolni	ektrakt	(80	g).	Sadržaj	ukupnih	polifenola	u	
metanolnom	 ekstraktu	 određen	 je	 spektrofotometrijski	 Folin‐Ciocalteu	 metodom.	
Sposobnost	 uklanjanja	 slobodnih	 radikala	 metanolnog	 ekstrakta	 je	 ispitivana	
standardnim	DPPH	testom,	i	izražena	kao	koncentracija	koja	dovodi	do	uklanjanja	50%	
DPPH	radikala	(IC50)	i	poređena	sa	standardnim	supstancama.	Antimikrobna	aktivnost	
metanolnog	 ektrakta	 određena	 je	 bujon	 dilucionom	 metodom	 na	 devet	 bakterijskih	
sojeva.	
Utvrđeni	 sadržaj	 ukupnih	 polifenola	 u	 metanolnom	 ekstraktu	 iznosi	 205,8	 µg	
galne	 kiseline/g	 suvog	 ektrakta,	 dok	 je	 dobijena	 IC50	 vrednost	 u	 DPPH	 testu	 bila	 7,8	
µg/ml.	 Vrednosti	 IC50	 za	 vitamin	 C	 iznosi	 3,8	 µg/ml	 i	 za	 rutin	 5,75	 µg/ml.	Metanolni	
ekstrakt	 inhibira	 rast	 svih	 testiranih	 bakterijskih	 sojeva	 pri	 minimalnoj	 inhibitornoj	
koncentraciji	 (MIC)	od	125	µg/ml,	osim	bakterijskog	soja	Salmonella	abony	 (MIC	62,2	
µg/ml).	
Metanolni	ekstrakt	vrste	A.	viridiflora	ispoljava	snažan	antioksidativni	potencijal,	
približan	 standardnim	 antioksidansima,	 koji	 je	 u	 korelaciji	 sa	 visokim	 sadržajem	
ukupnih	 polifenola	 u	 ekstraktu.	 Međutim,	 ispitivani	 ekstrakt	 pokazuje	 umerenu	
antimikrobnu	aktivnost	na	testirane	bakterijske	sojeve.	
	
Istraživanje	 je	 podržalo	 Ministarstvo	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	
(Projekat	ON	173021).	
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Plants	from	genus	Alchemilla	L.	(Rosaceae)	are	a	perennial	herbaceous	that	grow	
throughout	Europe,	Asia	and	North	America.	The	most	thoroughly	studied	species	is	the	
A.	vulgaris	L.,	whose	herb	is	used	traditionally	for	digestive	and	gynecological	problems.	
This	 drug	 contains	 tannins,	 and	 therefore	 possesses	 an	 astringent,	 antioxidant,	
antimutagenic	effect	and	produces	a	positive	effect	on	wound	healing.	However,	other	
species	 of	 this	 genus	 are	 less	 investigated.	 Therefore,	 the	 aim	 of	 this	 study	 is	 to	
investigate	 the	 antimicrobial	 and	 antioxidant	 potential	 of	 the	 methanol	 extract	 of	 A.	
viridiflora	Rothm.	which	has	not	been	studied	so	far.	
Areal	parts	of	A.	viridiflora	were	collected	in	July	2013	at	Mt.	Suva	Planina,	dried	
naturally,	 extracted	 with	 70%	methanol,	 where	 methanol	 extract	 was	 obtained.	 The	
content	 of	 total	 polyphenols	 was	 determined	 by	 spectrophotometric	 Folin‐Ciocalteu	
method.	The	ability	of	the	extract	to	remove	free	radicals	was	tested	by	standard	DPPH	
test,	 and	 expressed	 as	 a	 concentration	 that	 removes	50%	of	DPPH	 radical	 (IC50)	 and	
compared	 to	 standard	 substances.	 The	 antimicrobial	 activity	was	 determined	 by	 the	
broth	microdilution	method	on	nine	bacterial	strains.	
The	 determined	 content	 of	 the	 total	 polyphenolic	 compounds	 in	 the	methanol	
extract	was	205.8	μg	of	gallic	acid/g	of	dry	extract,	while	obtained	IC50	in	DPPH	test	was	
7.8	 μg/mL.	 IC50	 values	 for	 vitamin	 C	 were	 3.8	 μg/ml	 and	 for	 rutin	 5.75	 μg/mL.	 The	
extract	 inhibits	 the	 growth	 of	 all	 tested	 bacterial	 strains	 with	 minimum	 inhibitory	
concentration	(MIC)	of	125	μg/mL,	apart	from	the	bacterial	strain	of	Salmonella	abony	
(MIC	of	62.2	μg/mL).	
Methanol	 extract	 of	 A.	 viridiflora	 exhibits	 a	 strong	 antioxidant	 potential,	
comparable	with	standard	antioxidants,	which	was	correlated	with	the	high	content	of	
polyphenols	in	the	extract.	However,	extract	shows	a	mild	antimicrobial	activity	against	
tested	bacterial	strains.	
	
The	study	was	supported	by	the	Ministry	of	Education,	Science	and	Technological	
Development	(Project	ON	173021).	
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Herba	bosiljka	se	tradicionalno	koristi	kao	karminativ,	spazmolitik,	blag	sedativ	i	
laktagog.	Etarsko	ulje	herbe	bosiljka	sadrži	fenilpropanoid	estragol,	koji	je	kancerogen	i	
genotoksičan,	 a	 čija	 količina	 zavisi	 od	 hemotipa	 bosiljka.	 Količina	 estragola	 koja	 se	
unosi	putem	biljnih	lekovitih	proizvoda,	prema	preporuci	Evropske	agencije	za	lekove	
(EMA),	 ograničena	 je	 na	 0,5	 mg	 dnevno	 tokom	 14	 dana.	 Cilj	 rada	 bio	 je	 ispitivanje	
hemijskog	sastava	etarskih	ulja,	sadržaja	estragola	u	etarskim	uljima	i	 infuzima	herbe	
bosiljka,	dostupne	u	Srbiji. 
Ispitivani	 su	 komercijalni	 uzorci	 monokomponentnih	 čajeva	 i	 uzorci	 herbe	
bosiljka	 gajenog	u	domaćinstvima	u	 različitim	delovima	 Srbije.	 Infuzi	 su	pripremljeni	
prelivanjem	 uzoraka	 ključalom	 vodom	 (2	 g/150	 ml)	 i	 ceđenjem	 nakon	 15	 min.	
Izolovanje	 etarskog	 ulja	 iz	 herbe,	 kao	 i	 izolovanje	 estragola	 iz	 infuza	 izvršeno	 je	
destilacijom	 vodenom	 parom	 u	 aparaturi	 po	 Klevendžeru.	 Analiza	 etarskih	 ulja	 i	
destilata	infuza	izvršena	je	GC‐FID‐MS	metodom.	Sadržaj	estragola	u	etarskim	uljima	i	
infuzima	određen	je	metodom	eksternog	standarda. 
Sastav	 svih	 ispitivanih	 etarskih	 ulja	 odgovara	 evropskom	 hemotipu	 bosiljka,	
kojeg	 karakteriše	 visok	 sadržaj	 linalola	 ili	 linalola	 i	 estragola.	 Sadržaj	 estragola	 u	
ispitivanim	 etarskim	uljima	 iznosio	 je	 2,1‐565,4	mg/ml,	 a	 u	 infuzima	0,5‐11,3	 µg/ml.	
Primenom	 ispitivanih	 infuza	 prema	 preporuci	 Deutsche	 Arzneimittel‐Codex	 (DAC)	 (2	
g/150	ml,	tri	puta	dnevno),	dnevni	unos	estragola	iznosio	bi	0,2‐5,1	mg. 
Primenom	 infuza	 pojedinih	 uzoraka	 herbe	 bosiljka	 postoji	 mogućnost	
prekoračenjа	 dozvoljenоg	 dnevnog	 unosa	 estragola.	 Dobijeni	 rezultati	 ukazuju	 na	
značaj	 utvrđivanja	 sadržaja	 estragola	 u	 herbi	 bosiljka	 koja	 se	 koristi	 u	 obliku	 biljnih	
lekovitih	proizvoda.	
	
Istraživanje	 je	 podržalo	 Ministarstvo	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	
(Projekat	ON	173021).	
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Jelena	Arsenijević,	Aleksandar	Jovanović,	Stefan	Jevtić,																																												
Nada	Kovačević,	Milica	Drobac	
 
Department	of	Pharmacognosy,	University	of	Belgrade	–	Faculty	of	Pharmacy	
(Serbia) 
  
 
Basil	 herb	 is	 traditionally	 used	 as	 carminative,	 spasmolytic,	mild	 sedative	 and	
lactagogue.	 Basil	 essential	 oil	 contains	 phenylpropanoide	 estragole,	 which	 is	
carcinogenic	and	genotoxic,	and	its	amount	depends	on	Basil	chemotype.	The	amount	
of	 estragole	 administered	 through	 herbal	 medicinal	 products,	 according	 to	 the	
recommendation	of	 the	European	Medicines	Agency	(EMA),	 is	 limited	 to	0.5	mg	daily	
during	 14	 days.	 The	 aim	 of	 this	 work	 was	 examination	 of	 chemical	 composition	 of	
essential	 oils,	 as	 well	 as	 determination	 of	 estragole	 content	 in	 essential	 oils	 and	
infusions	of	Basil	herb	available	in	Serbia. 
We	have	analyzed	commercial	samples	of	monocomponent	Basil	herbal	teas	and	
samples	of	Basil	herb	cultivated	in	different	parts	of	Serbia.	Infusions	were	prepared	by	
steeping	 samples	 in	 boiling	water	 (2	 g/150	ml)	 for	 15	min	 and	 subsequent	 filtering.	
Isolation	of	 the	herb	essential	oil,	 as	well	as	 isolation	of	estragole	 from	 infusions	was	
carried	out	by	hydrodistillation	using	a	Clevenger‐type	apparatus.	Analyses	of	essential	
oils	and	infusion	distillates	were	performed	using	GC‐FID‐MS.	The	content	of	estragole	
in	essential	oils	and	infusions	was	determined	using	external	standard	method. 
Chemical	composition	of	all	investigated	essential	oils	corresponds	to	European	
chemotype	 of	 Basil	 that	 is	 characterized	 by	 high	 content	 of	 linalool	 or	 linalool	 and	
estragole.	 The	 content	 of	 estragole	 in	 essential	 oils	 ranged	 from	2.1	 to	 565.4	mg/ml,	
whereas	 infusions	 contained	 0.5‐11.3	 µg/ml	 of	 this	 compound.	 If	 the	 examined	
infusions	are	administered	according	to	the	recommendation	of	Deutsche	Arzneimittel‐
Codex	(DAC)	(2	g/150	ml,	three	times	daily),	the	daily	intake	of	estragole	would	be	0.2‐
5.1	mg. 
By	administration	of	infusions	of	some	Basil	herb	samples,	there	is	a	possibility	
of	exceeding	the	permitted	daily	 intake	of	estragole.	The	obtained	results	 indicate	the	
importance	of	determining	 the	 content	of	 estragole	 in	Basil	 herb	used	 in	 the	 form	of	
herbal	medicinal	products.	
	
The	study	was	supported	by	the	Ministry	of	Education,	Science	and	Technological	
Development	(Project	ON	173021).	
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ISPITIVANJE	TRITERPENA	U	DIHLORMETANSKIM	EKSTRAKTIMA														
28	VRSTA	RODA	HIERACIUM	L.	(ASTERACEAE)																																																								
SA	BALKANSKOG	POLUOSTRVA	
 
Violeta	Milutinović1,	Marjan	Niketić	2,	Miloš	Petković3,	Silvana	Petrović1	
 
1Katedra	za	farmakognoziju,	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet,	
2Prirodnjački	muzej,	3Katedra	za	organsku	hemiju,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet	(Srbija) 
  
 
Rod	 Hieracium	 L.	 s.	 str.	 (Asteraceae)	 predstavlja	 jedan	 od	 najbrojnijih	 i	
najkompleksnijih	 rodova	 skrivenosemenica.	 Na	 Balkanskom	 poluostrvu,	 najveći	 broj	
vrsta	 ovog	 roda	 zabeležen	 je	 na	 Dinaridima,	 naročito	 na	 Durmitoru	 u	 Crnoj	 Gori.	 Cilj	
ovog	istraživanja	bio	je	da	se	utvrdi	i	međusobno	uporedi	profil	triterpenskih	jedinjenja	
u	dihlormetanskim	ekstraktima	nadzemnih	delova	u	cvetu	28	vrsta	ovog	roda	poreklom	iz	
Crne	Gore	i	Srbije,	i	to:	H.	gymnocephalum	Griseb.	ex	Pant.,	H.	orieni	A.	Kern.,	H.	blecicii	
Niketić,	H.	 paratrichum	 Niketić,	H.	 spirocaule	 Niketić,	H.	mokragorae	 (Nägeli	 &	 Peter)	
Nägeli	 &	 Peter,	 H.	 pannosum	 Boiss.	 s.l.,	 H.	 plumulosum	 A.	 Kern.,	 H.	 villosum	 Jacq.,	 H.	
pilosum	 Froel.,	H.	 pseudoschenkii	 (Rohlena	 &	 Zahn)	 Niketić,	H.	 naegelianum	 Pančić,	H.	
anastrum	(Degen	&	Zahn)	Niketić,	H.	calophyllum	R.	Uechtr.,	H.	scheppigianum	Freyn,	H.	
durmitoricum	 (Rohlena	 &	 Zahn)	 Niketić,	 H.	 guentheri‐beckii	 Zahn,	 H.	 mirificissimum	
Rohlena	 &	 Zahn,	 H.	 coloriscapum	 Rohlena	 &	 Zahn,	 H.	 pyricephalum	 Niketić,	 H.	
albopellitum	(Zahn)	Niketić,	H.	glabratum	Willd.,	H.	scorzonerifolium	Vill.	s.l.,	H.	dentatum	
Hoppe	 s.l.,	H.	 valdepilosum	 Vill.	 s.l.,	H.	 neilreichii	 Beck,	H.	 tommasinianum	 K.	 Malý	 i	H.	
macrodontoides	(Zahn)	Zahn. 
U	suvim	dihlormetanskim	ekstraktima	nadzemnih	delova	biljaka	u	cvetu	vršena	
je	 komparativna	 kvalitativna	 i	 kvantitativna	 GC‐FID‐MS	 analiza	 triterpena.	 Struktura	
triterpena	utvrđena	je	poređenjem	sa	komercijalnim	standardima,	kao	i	na	osnovu	1D	i	
2D	NMR	spektara	odgovarajućih	frakcija. 
U	ispitivanim	vrstama	identifikovano	je	ukupno	pet	triterpena,	i	to	dva	derivata	
ursana	(α‐amirin	i	njegov	acetat),	dva	derivata	oleana	(β‐amirin	i	njegov	acetat)	i	jedan	
derivat	lupana	(lupeol‐acetat).	Dominantni	triterpeni,	u	većini	ispitivanih	vrsta,	bili	su	
derivati	ursana,	a	praćeni	su	jedinjenjima	tipa	oleana. 
U	 ovom	 radu	 je,	 za	 većinu	 (26)	 odabranih	 biljnih	 vrsta,	 ispitivanje	 triterpena	
sprovedeno	po	prvi	put.	Na	osnovu	dobijenih	rezultata,	značajno	su	upotpunjeni	podaci	
o	prisustvu	i	kompoziciji	triterpenskih	jedinjenja	u	vrstama	roda	Hieracium.	
	
Istraživanje	 je	 podržalo	 Ministarstvo	 prosvete,	 nauke	 i	 tehnološkog	 razvoja	
(Projekat	ON	173021).	
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The	genus	Hieracium	L.	s.	str.	(Asteraceae)	represents	one	of	the	most	numerous	
and	 most	 complex	 genera	 of	 flowering	 plants.	 In	 the	 Balkan	 Peninsula	 the	 largest	
number	 of	 species	 of	 this	 genus	 are	 recorded	 on	 Mt	 Durmitor	 in	 Montenegro.	 The	
objective	 of	 this	 study	 was	 to	 determine	 and	 compare	 triterpene	 profile	 of	 flowering	
aerial	 parts	 dichloromethane	 extracts	 of	 28	 Hieracium	 species	 from	 Montenegro	 and	
Serbia:	 H.	 gymnocephalum	 Griseb.	 ex	 Pant.,	 H.	 orieni	 A.	 Kern.,	 H.	 blecicii	 Niketić,	 H.	
paratrichum	 Niketić,	 H.	 spirocaule	 Niketić,	 H.	mokragorae	 (Nägeli	 &	 Peter)	 Nägeli	 &	
Peter,	H.	pannosum	Boiss.	s.l.,	H.	plumulosum	A.	Kern.,	H.	villosum	Jacq.,	H.	pilosum	Froel.,	
H.	pseudoschenkii	(Rohlena	&	Zahn)	Niketić,	H.	naegelianum	Pančić,	H.	anastrum	(Degen	
&	 Zahn)	 Niketić,	 H.	 calophyllum	 R.	 Uechtr.,	 H.	 scheppigianum	 Freyn,	 H.	 durmitoricum	
(Rohlena	&	Zahn)	Niketić,	H.	guentheri‐beckii	Zahn,	H.	mirificissimum	Rohlena	&	Zahn,	H.	
coloriscapum	Rohlena	&	Zahn,	H.	pyricephalum	Niketić,	H.	albopellitum	(Zahn)	Niketić,	H.	
glabratum	Willd.,	H.	scorzonerifolium	Vill.	s.l.,	H.	dentatum	Hoppe	s.l.,	H.	valdepilosum	Vill.	
s.l.,	H.	neilreichii	Beck,	H.	tommasinianum	K.	Malý	and	H.	macrodontoides	(Zahn)	Zahn. 
In	 dried	 dichloromethane	 extracts	 of	 flowering	 aerial	 plants	 parts	 comparative	
qualitative	 and	 quantitative	 GC‐FID‐MS	 analysis	 of	 triterpenes	 was	 performed.	 The	
structures	of	triterpenes	were	elucidated	comparing	to	commercial	standards,	and	on	
the	basis	of	1D	and	2D	NMR	spectra	of	corresponding	fractions. 
In	 investigated	 species,	 overall	 five	 triterpenes,	 including	 two	 of	 ursane																									
(α‐amyrin	and	its	acetate),	two	of	oleane	(β‐amyrin	and	its	acetate)	and	one	of	lupane	
(lupeol	acetate)	type,	were	identified.	Dominant	triterpenes,	for	the	majority	of	species,	
were	of	ursane	type,	followed	by	representatives	of	oleane	type. 
In	 this	 paper,	 for	 the	majority	 (26)	 of	 selected	 plant	 species,	 triterpenes	were	
tested	 for	 the	 first	 time.	 Based	 on	 obtained	 results,	 the	 data	 on	 the	 presence	 and	
composition	 of	 triterpen	 compounds	 in	 Hieracium	 species	 have	 been	 significantly	
supplemented.	
	
The	study	was	supported	by	the	Ministry	of	Education,	Science	and	Technological	
Development	(Project	ON	173021).	
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MULTI‐MINERALNI	SUPLEMENTI	KOJI	SADRŽE	BAKAR	
 
Jelica	Živanović	
 
Univerzitet	u	Novom	Sadu	‐	Medicinski	fakultet	(Srbija) 
 
 
Bakar	je	esencijalni	mikroelement	i	sastavni	je	deo	brojnih	suplemenata	koje	se	
prodaju	u	apotekama.	Cilj	studije	je	proveriti	sadržaj	i	izvor	bakra	u	suplementima,	kao	
i	 zdravstvene	 izjave	 date	 na	 deklaraciji.	 Ukupno10	multi‐mineralnih	 suplemenata	 za	
odrasle	 koji	 sadrže	 bakar	 izabrano	 je	 metodom	 slučajnog	 uzorkovanja	 u	 apotekama	
Novog	 Sada.	 Svi	 podaci	 koji	 su	 uzeti	 u	 razmatranje	 nalazili	 su	 se	 na	 deklaraciji	
proizvoda	i	poređeni	su	sa	podacima	iz	najnovije	literature.	
Sadržaj	bakra	u	suplementima	pokazao	je	značajne	razlike:	0,5,	1,	1,2	i	2	mg,	gde	
je	 0,5	mg	 bila	 najčešća	 vrednost.	 U	 poređenju	 sa	 preporučenim	 adekvatnim	 unosom	
(1,6	 mg/dan	 za	 muškarce	 i	 1,3mg/dan	 za	 žene)	 uočava	 se	 da	 je	 samo	 u	 jednom	
suplementu	sadržaj	bakra	(2mg)	nešto	viši.	Izvori	bakra	u	suplementima	bili	su:	bakar‐
sulfat,	bakar‐citrat,	bakar‐glukonat,	bakar‐bisglicinat,	svi	u	skladu	sa	odredbama	koje	je	
dala	 EFSA	 (Evropska	 agencija	 za	 bezbednost	 hrane).	 Što	 se	 tiče	 autorizovanih	
zdravstvenih	 izjava	 najveći	 broj	 (čak	 pet)	 odnosio	 se	 na	 doprinos	 normalnoj	 funkciji	
imunog	 sistema,	 dok	 je	 izjava	 o	 doprinosu	 normalnoj	 pigmenataciji	 kose	 i	 kože	 bila	
naznačena	 dva	 puta.	 Pored	 ovih	 izjava,	 jedanput	 su	 naznačene	 sledeće	 zdravstvene	
izjave:	 doprinos	 zaštiti	 ćelija	 od	 oksidativnog	 stresa	 i	 doprinos	 normalnom	
energetskom	metabolizmu.	Što	se	tiče	neautorizovanih	zdravstvenih	izjava,	nije	pisala	
nijedna.	Osim	toga,	 supplement	koji	 je	 imao	najveći	 sadržaj	bakra	(2	mg),	nije	uopšte	
imao	zdravstvenu	izjavu	koja	se	odnosi	na	bakar.	
Uzimajući	 u	 obzir	 različit	 sadržaj	 bakra	 u	 suplementima	 i	 činjenicu	 da	 je	
prosečan	 unos	 bakra	 hranom	 1,15‐2,07mg/dan,	 potrošači	 treba	 pažljivo	 da	 biraju	 i	
koriste	suplemente	kako	se	ne	bi	prekoračio	gornji	tolerantni	nivo	unosa	od	5	mg/dan.	
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MULTI‐MINERAL	SUPPLEMENTS	THAT	CONTAIN	COPPER	
 
Jelica	Živanović	
 
University	of	Novi	Sad	–	Faculty	of	Medicine	(Serbia) 
 
 
Copper	is	an	essential	microelement	and	a	component	of	numerous	supplements	
sold	 in	pharmacies.	The	aim	of	 the	study	 is	 to	 check	 the	differences	 in	 the	content	of	
copper,	the	source	of	copper	in	supplements	and	to	survey	the	health	claims	given	on	
the	 labels.	 In	 total,	 10	multi‐mineral	 supplements	 for	 adults	 containing	 copper	were	
selected	by	random	sampling	method	in	pharmacies	of	Novi	Sad.	All	the	data	from	the	
labels	 that	 were	 taken	 into	 consideration	 were	 compared	 with	 contemporary	
databases.	
Copper	 content	 showed	 significant	differences:	 0.5,	 1,	 1.2	 and	2	mg,	where	0.5	
mg	 was	 the	 most	 frequent	 value.	 In	 comparison	 with	 the	 recommended	 adequate	
intake	(1.6	mg/day	for	men	and	1.3	mg/day	for	women),	it	was	noted	that	in	only	one	
supplement	 the	 content	 of	 copper	 (2	mg)	was	 slightly	 higher.	 The	 sources	 of	 copper	
were:	 cupric	 sulphate,	 cupric	 citrate,	 cupric	 gluconate,	 copper	 bisglycinate,	 all	 in	
accordance	 with	 the	 EFSA	 provisions	 (European	 Food	 Safety	 Authority).	 Authorised	
health	claim	regarding	contribution	to	the	normal	function	of	the	immune	system	was	
given	 even	 on	 five	 labels,	while	 the	 contribution	 to	 normal	 pigmentation	 of	 hair	 and	
skin	was	indicated	twice.	In	addition	to	these	claims,	the	following	were	given	on	one	
label:	the	contribution	to	the	protection	of	cells	from	oxidative	stress	and	contribution	
to	 normal	 energy‐yielding	 metabolism.	 Regarding	 non‐authorised	 health	 claims,	 no	
claims	were	given.	Furthermore,	the	supplement	with	the	highest	content	of	copper	(2	
mg)	did	not	have	health	claim	related	to	copper	at	all.	
Taking	into	account	the	different	content	of	copper	in	supplements	and	the	fact	
that	the	average	intake	of	copper	by	food	is	in	the	range	between	1.15	and	2.07	mg/day,	
consumers	should	carefully	choose	and	use	copper	supplements,	in	order	not	to	exceed	
the	upper	safe	intake	of	copper	(5	mg/day).	
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REPUBLICI	SRPSKOJ	
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Miodrag	Marjanović1,	Kristina	Zrnić1	
 
1Institut	za	javno	zdravstvo	Republike	Srpske;	2Univerzitet	u	Banjoj	Luci	‐	
Medicinski	fakultet	(Bosna	i	Hercegovina) 
 
 
Zakonom	o	hrani,	koji	je	objavljen	u	Službenom	glasniku	RS	broj	19/17.	definišu	
se	 dodaci	 ishrani.	 Nakon	 Zakona	 objavljen	 je	 i	 Pravilnik	 o	 dodacima	 ishrani	 u	
Službenom	 glasniku	 Republike	 Srpske	 broj	 10/18.	 Prema	 ovom	 zakonu	 i	 pravilniku	
dodaci	ishrani	su	prehrambeni	proizvodi	čija	je	svrha	dopuna	uobičajene	ishrane,	a	koji	
predstavlja	koncentrovani	izvor	hranljivih	materija	ili	druge	materije	prehrambenog	ili	
fiziološkog	 dejstva,	 pojedinačno	 ili	 u	 kombinaciji,	 koji	 se	 stavljaju	 na	 tržište	 u	
doziranom	 obliku	 kao	 što	 su	 kapsule,	 pastile,	 tablete,	 pilule,	 vrećice	 praha,	 ampule	
tečnosti,	bočice	na	kapaljku	 i	u	drugim	sličnim	oblicima.	S	obzirom	na	svoj	 specifičan	
sastav,	oblik,	primjenu	kod	posebnih	kategorija	stanovništva	i	mogući	uticaj	na	zdravlje	
ljudi,	 prema	 zahtjevima	 evropskih	 direktiva	 traži	 se	 dodatna	 kontrola	 prilikom	
stavljanja	 ovih	 proizvoda	 na	 tržište.	 Dodaci	 ishrani	 koji	 sadrže	 vitamine	 ili	minerale,	
kao	 i	 ostale	 sastojke,	 takođe	 trebaju	 biti	 u	 skladu	 sa	 posebnim	pravilima	propisanim	
važećom	zakonskom	regulativom.	Cilj	rada	je	utvrditi	najčešće	probleme	koji	se	javljaju	
od	 početka	 primjene	 novog	 propisa.	 Pregledano	 je	 ukupno	 30	 analitičkih	 izvještaja	 o	
zdravstvenoj	ispravnosti.	Korištena	je	deskriptivna	analiza.	
Analizom	 analitičkih	 izvještaja	 o	 zdravstvenoj	 ispravnosti	 utvrđeno	 je	 da	 su	
najčešći	 problemi	 u	 praksi	 bili:	 utvrđivanje	 da	 li	 je	 proizvod	 dodatak	 ishrani	 i	 kod	
provjere	 sadržaja	 deklaracije	 nedostatak	 hranjive	 deklaracije.	 Propisi	 jasno	 regulišu	
kvalitet,	bezbjednost	 i	 efikasnost	ove	grupe	proizvoda	što	 je	veoma	značajno	 jer	 ih	 je	
mnogo	 u	 upotrebi.	 Stoga	 je	 potrebno	 da	 uslovi	 koji	 su	 propisani	 regulativom	 budu	 i	
zadovoljeni.	Legislativa	koja	je	stupila	na	snagu	daje	mogućnost	da	se	ova	velika	grupa	
proizvoda	i	njihov	kvalitet	stave	pod	kontrolu.	
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Food	Act,	published	 in	the	Official	Gazette	of	the	Republic	of	Srpska,	No	19/17,	
lays	down	dietary	supplements.	The	Regulation	of	dietary	supplements	was	published	
after	 aforementioned	 Food	 Act	 in	 the	 Official	 Gazette	 of	 the	 Republic	 of	 Srpska,	 No	
10/18.	 Pursuant	 to	 this	 Act	 and	 Regulation,	 dietary	 supplements	 mean	 foodstuffs	
intended	 to	 supplement	 the	 normal	 diet	 and	 which	 are	 concentrated	 sources	 of	
nutrients	 and	 other	 substances	with	 a	 nutritional	 or	 physiological	 effect,	 alone	 or	 in	
combination,	marketed	in	dose	form	such	as	capsules,	pastilles,	tablets,	pills,	sachets	of	
powder,	 ampoules	 of	 liquids,	 drop	 dispensing	 bottles	 and	 other	 similar	 forms.	 Given	
their	 specific	 composition,	 form,	 application	 in	 special	 categories	 of	 population	 and	
possible	impact	on	human	health,	additional	controls	are	required	when	placing	these	
products	on	the	market	according	to	the	requirements	of	European	Directives.	Dietary	
supplements	containing	vitamins	and	minerals	as	well	as	other	ingredients	should	also	
comply	 with	 the	 special	 rules	 prescribed	 by	 the	 current	 legislation.	 The	 aim	 was	 to	
ascertain	 the	 most	 frequent	 issues	 which	 have	 arisen	 since	 the	 introduction	 of	 the	
aforesaid	Regulation.	A	 total	of	30	analytical	 reports	on	health	safety	were	examined.	
Descriptive	analysis	was	used.	
A	lack	of	nutrition	information	in	nutrition	facts	table	and	determining	whether	a	
product	was	 a	 dietary	 supplement	were	 the	most	 common	problems	 encountered	 in	
practice	and	 found	 in	analytical	 reports	on	health	 safety.	Regulations	 clearly	 regulate	
efficiency,	quality	and	safety	of	this	group	of	products	which	is	very	important	because	
of	 its	wide	 range	 in	use.	 It	 is	 therefore	necessary	 that	 the	conditions	specified	by	 the	
Regulation	are	met.	Legislation	in	force	gives	the	opportunity	to	superintend	this	large	
group	of	products	and	their	quality.	
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KORISTI	I	RIZICI	SUPLEMENTACIJE	SELENOM	
 
Nina	Bukumirović1,	Jelena	Nakomčić2,																																																																									
Suzana	Miljković2,	Biljana	Gospavić2	
 
1Univerzitet	u	Novom	Sadu	‐Medicinski	fakultet,	2Univerzitet	Privredna	
akademija	u	Novom	Sadu	‐	Farmaceutski	fakultet	Novi	Sad	(Srbija)	
 
 
Istraživanja	 o	 zastupljenosti	 selena	 ukazuju	 da	 se	 naše	 zemljište	 i	 životne	
namirnice	ubrajaju	u	selenom	najsiromašnije	na	svetu.	Upotreba	suplemenata	selena	je	
veoma	 važna	 u	 slučajevima	 kada	 se	 ishranom	 ne	 mogu	 obezbediti	 dovoljne	 količine	
ovog	minerala.	Cilj	rada	bio	je	da	se	ispita	opravdanost	korišćenja	ove	grupe	preparata,	
koliko	su	korisnici	upoznati	sa	mogućim	neželjenim	dejstvima	preparata	i	da	se	utvrdi	
uloga	zdravstvenih	radnika	u	savetovanju	korisnika	o	pravilnom	korišćenju	preparata.	 
U	 istraživanju	 je	 korišćen	 originalni	 upitnik	 kojim	 je	 anketirano	 114	 korisnika	
suplemenata	selena	oba	pola	u	apotekama	zdravstvene	ustanove	Viva	Pharm	u	Valjevu.	
Dobijeni	rezultati	obrađeni	su	metodom	deskriptivne	statistike. 
Od	ukupnog	broja	anketiranih	učesnika	istraživanja	75%	je	koristilo	suplemente	
sa	 selenom	 u	 preventivne	 svrhe,	 a	 među	 njima	 najveći	 procenat	 upotrebe	 selena	
zabeležen	 je	 u	 cilju	 regulacije	 imunološkog	 odgovora	 (51%).	 Preventivna	 upotreba	
suplemenata	 ukazuje	 na	 činjenicu	 da	 su	 ispitanici	 informisani	 o	 značaju	 selena	 u	
očuvanju	 zdravlja	 i	 podizanju	 imuniteta,	 kao	 i	 u	 sprečavanju	 nastanka	 različitih	
oboljenja.	Međutim,	 ono	 što	 upućuje	 na	 dozu	 zabrinutosti	 i	 ukazuje	 na	 potrebu	 bolje	
informisanosti	 pacijenata	 o	 preparatima	 selena	 su	 odgovori	 na	 pitanje	 o	 mogućim	
neželjenim	efektima.	Čak	četvrtina	ispitanika	(28%)	nije	obaveštena	(od	strane	lekara	
ili	 farmaceuta)	 o	 opasnosti	 od	 akcidentne	 intoksikacije	 u	 slučaju	 preteranog	
samoinicijativnog	unosa	ovih	preparata.	Bez	obzira	što	se	u	ovim	proizvodima	nalaze	
subterapijske	 doze	 farmakološki	 aktivnih	 supstanci,	 važno	 je	 napomenuti	 da	 je	 ovaj	
esencijalni	oligoelement	toksičan	kada	se	unosi	duže	vreme	u	velikim	dozama	i	izaziva	
selenozu. 
Zbog	 sve	 veće	 upotrebe	 dijetetskih	 suplemenata	 potrebna	 je	 kontinuirana	
edukacija	zdravstvenih	radnika	ali	i	edukacija	korisnika.	Osim	rada	na	polju	edukacije,	
farmaceut	 ima	 izuzetno	 važnu	 ulogu	 da	 prilikom	 samog	 izdavanja	 preparata	 istakne	
doziranje	i	način	primene,	kao	i	neželjene	efekte	do	kojih	može	doći	usled	neadekvatne	
upotrebe.	
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BENEFITS	AND	RISKS	OF	SELENIUM	SUPPLEMENTATION	
 
Nina	Bukumirović1,	Jelena	Nakomčić2,																																																																																	
Suzana	Miljković2,	Biljana	Gospavić2	
 
1University	of	Novi	Sad	‐	Faculty	of	Medicine,		2University	Business	Academy	in	
Novi	Sad	‐	Faculty	of	Pharmacy	Novi	Sad	(Serbia)	
 
 
Research	of	the	presence	of	selenium	indicates	that	our	land	and	foodstuffs	are	
among	the	poorest	in	the	world.	The	use	of	selenium	supplements	is	very	important	in	
cases	where	a	sufficient	quantity	of	 this	mineral	can	not	be	provided	by	the	diet.	The	
aim	of	 the	study	was	to	examine	the	 justification	of	the	use	of	this	group	of	products,	
how	much	users	are	aware	of	the	selenium	possible	adverse	effects,	and	to	determine	
the	 role	 of	 healthcare	 workers	 in	 advising	 users	 on	 proper	 use	 of	 the	 selenium	
supplements. 
In	the	research	the	original	questionnaire	was	used	in	a	survey	of	114	users	of	
selenium	supplements	of	both	sexes	in	the	pharmacies	of	the	Viva	Pharm	institution	in	
Valjevo.	The	obtained	results	were	processed	using	descriptive	statistics. 
Of	 the	 total	number	of	 surveyed	participants,	75%	used	selenium	supplements	
for	preventive	purposes,	and	among	them	the	highest	percentage	of	selenium	use	was	
recorded	 in	 order	 to	 regulate	 the	 immune	 response	 (51%).	 Preventive	 use	 of	
supplements	points	to	the	fact	 that	respondents	were	 informed	about	the	 importance	
of	 selenium	 in	 preserving	 health	 and	 raising	 immunity,	 as	 well	 as	 in	 preventing	 the	
occurrence	of	various	diseases.	However,	what	indicates	a	certain	concern	and	points	to	
the	need	to	better	inform	patients	about	the	selenium	preparations	are	the	answers	to	
the	 question	 of	 possible	 side	 effects.	 Even	 a	 quarter	 of	 respondents	 (28%)	were	 not	
informed	(by	a	doctor	or	pharmacist)	about	the	risk	of	accidental	intoxication	in	case	of	
excessive	self‐initiative	 intake	of	 these	preparations.	Regardless	of	 the	 fact	 that	 these	
products	 contain	 sub‐therapeutic	 doses,	 it	 is	 important	 to	 note	 that	 this	 essential	
oligoelement	 is	 toxic	 when	 it	 is	 administered	 for	 a	 long	 time	 in	 high	 doses	 and	 can	
cause	selenosis. 
Due	to	the	increasing	use	of	dietary	supplements,	continuous	education	of	health	
professionals	is	required,	but	also	education	of	users.	In	addition	to	working	in	the	field	
of	education,	a	pharmacist	has	a	very	important	role	during	preparation	dispensing	to	
emphasize	the	dosage	and	method	of	administration,	as	well	as	the	side	effects	that	may	
occur	due	to	improper	use.	
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Cilj	 ove	 studije	 bilo	 je	 ispitivanje	 konstruktne	 valjanosti	 i	 pouzdanosti	 skale	
kreirane	 s	 ciljem	 procene	 stavova	 farmaceuta	 i	 farmaceutskih	 tehničara	 u	 vezi	 sa	
savetovanjem	žena	reproduktivne	dobi	o	adekvatnom	unosu	folata	(A‐FOL‐Ph).	
Sprovedenom	 studija	 preseka	 obuhvaćen	 je	 nacionalni	 stratifikovani	 uzorak	
farmaceuta	 i	 farmaceutskih	 tehničara	 zaposlenih	 u	 državnim	 i	 privatnim	 javnim	
apotekama	u	Srbiji	(n=730).	Upitnik	je	obuhvatao	petnaest	izjava	sa	pet	nivoa	slaganja	
po	 principu	 Likertove	 skale.	 S	 ciljem	 ispitivanja	 opravdanosti	 faktorske	 analize	
primenjeni	 su	 Bartlett‐ov	 test	 sfericiteta	 i	 Kaiser‐Meyer‐Olkin	 (KMO)	 pokazatelj	
adekvatnosti	 uzorka.	 Za	 izdvajanje	 faktora	 primenjenjena	 je	 Analiza	 glavnih	
komponenti	 (AGK).	 Broj	 zadržanih	 faktora	 određen	 je	 na	 osnovu	 Kaiser‐Guttman	
pravila	 i	 analize	 Dijagrama	 prevoja	 latentnih	 vrednosti	 uz	 primenu	 Cattel‐ovog	
kriterijuma.	Pre	 interpretacije	 faktora	primenjena	 je	kosougla	Direct	Oblimin	rotacija.	
Za	proveru	pouzdanosti	skale	u	celini	 i	na	nivou	 izdvojenih	faktora	korišćena	 je	mera	
interne	konzistencije	izražena	Cronbach‐ovim	α	koeficijentom.	
Budući	da	je	Bartlett‐ov	test	sferičnosti	dostigao	statističku	značajnst,	a	vrednost	
Kaiser‐Meyer‐Olkin	 (KMO)	 pokazatelja	 prevazišla	 preporučenu	 graničnu	 vrednost	 od	
0.6	 potvrđena	 je	 faktorabilnost	 korelacione	 matrice	 (KMO	 0,807;	 χ2(91)=3317,70,	
p<0,001)	 i	 opravdanost	 AGK.	 Na	 osnovu	 kriterijuma	 svojstvenih	 vrednosti	
(eigrnvalues)	 izdvojene	 su	 tri	 komponenete,	 a	uvidom	u	 tačku	preloma	na	dijagramu	
prevoja	 podržano	 je	 trofaktorsko	 rešenje.	 Faktori	 su	 označeni	 kao	 „reaktivan	 pristup	
pružanju	 informacija	 i	 saveta	 u	 vezi	 folne	 kiseline”,	 „uvažavanje	 javnozdravstvenog	
značaja	 perikoncepcijske	 suplementacije	 folnom	 kiselinom”	 i	 „stepen	 obaveštenosti	 i	
diseminacija	 informacija	 o	 folatima”.	Doprinos	navedenih	 faktora	 objašnjenju	ukupne	
varijanse	 iznosio	 je	 31,68%,	 12,43%i	 9,92%,	 redom.	 Vrednosti	 Cronbach‐ovogα	
koeficijenata	 za	 skalu	 u	 celini	 (0.817)	 i	 izdvojene	 faktore		 (0,816,	 0,822	 i	 0,763)	
potvrdili	su	dobru	internu	konzistenciju	upitnika.	
Javne	 apoteke	 predstavljaju	 platformu	 velikog	 strateškog	 potencijala	 za	
promociju	 prekoncepcijske	 nege	 i	 unapređenje	 svesti	 o	 značaju	 adekvatnog	 statusa	
folata.	Naši	 rezultati	 ukazuju	da	 je	A‐FOL‐Ph	validan	 i	pouzdan	 instrument	koji	može	
doprineti	istraživanju	u	ovoj	oblasti.	
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The	aim	of	the	present	study	was	to	examine	the	construct	validity	and	reliability	
of	 the	 scale	 designed	 to	 assess	 attitudes	 of	 pharmacists	 and	 pharmacy	 technicians	
towards	counseling	women	of	reproductive	age	on	adequate	folate	intake	(A‐FOL‐Ph).	
Cross‐sectional	 study	 was	 conducted	 among	 nationwide	 stratified	 sample	
(n=730)	of	pharmacists	and	pharmacy	technicians,	practicing	in	both	private	and	state‐
owned	 community	 pharmacies	 in	 Serbia.	 Questionnaire	 comprised	 fifteen	 5‐level	
Likert‐type	 items.	To	determine	 the	suitability	 for	 factor	analysis,	 the	Bartlett	Test	of	
Sphericity	 and	 KMO	 (Kaiser‐Meyer	 Olkin	Measure	 of	 Sampling	 Adequacy)	 tests	were	
used.	 Principal	 Component	 Analysis	 (PCA)	was	 selected	 as	 factor	 extraction	method.	
The	number	of	retained	factors	was	based	on	Kaiser‐Guttman	rule	and	the	examination	
of	 Cattell’s	 scree	 plot.	 Prior	 to	 interpretation	 oblique	 direct	 oblimin	 rotation	 was	
performed.	 Cronbach’s	 alpha	 internal	 reliability	 coefficients	were	 calculated	 for	 each	
factor	and	the	total	scale.		
Bartlett's	 Test	 of	 Sphericity	 reached	 statistical	 significance	 and	 the	 KMO	
indicator	exceeded	the	recommended	value	of	0.600,	confirming	the	factorability	of	the	
correlation	 matrix	 and	 suitability	 for	 PCA	 (KMO	 0.807;	 χ2(91)=3317.70,	 p<0.001).	
Based	 on	 eigenvalue	 criteria	 three	 components	 were	 revealed,	 and	 the	 point	 of	
inflexion	displayed	by	the	scree	plot	confirmed	the	adequacy	of	3‐factor	solution.	The	
components	 were	 labeled	 „reactive	 approach	 to	 folic‐acid	 related	 counseling”,	
„acknowledgement	 of	 public‐health	 importance	 of	 preconception	 folic	 acid	
supplementation”	 and	 „awareness	 and	 dissemination	 of	 folate‐related	 information”.	
They	 accounted	 for	 31.68%,	 12.43%and	 9.92%	 of	 the	 variance	 in	 the	 dataset,	
respectively.	Cronbach's	alpha	coefficients	for	total	scale	(0.817)	and	extracted	factors	
(0.816,	0.822	and	0.763)	confirmed	good	internal	consistency.	
Community	 pharmacies	 provide	 strategically	 significant	 platform	 for	
preconception	 care	 promotion	 and	 raising	 awareness	 of	 the	 importance	 of	 adequate	
folate	status.	Our	findings	indicate	that	A‐FOL‐Ph	is	valid	and	reliable	 instrument	that	
might	contribute	to	research	in	this	field	
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Cilj	 ove	 studije	 bila	 je	 procena	 učinka	 edukativnog	 programa	 na	 usvajanje	 i	
zadržavanje	znanja	o	folatima	među	farmaceutima	i	farmaceutskim	tehničarima.	
Sprovedena	 je	 studija	 intervencije	 zasnovana	 na	 primeni	 pretest‐posttest	
eksperimentalnog	dizajna	sa	kontrolnom	grupom	u	kojoj	je	učestvovalo	166	farmaceuta	
i	 farmaceutskih	tehničara	zaposlenih	u	 javnim	apotekama	u	Republici	Srbiji.	 Ispitanici	
su	 po	 principu	 randomizacije	 podeljeni	 u	 eksperimentalnu	 (n=85)	 i	 kontrolnu	 grupu	
(n=81).	Detaljan	pregled	 literature	 i	 ekspertske	 konsultacije	 su	primenjeni	 u	 procesu	
razvoja	 edukativnog	 programa.	 Test	 znanja	 je	 sproveden	 u	 početnoj	 tački	 studije	 (s	
ciljem	potvrde	 ekvivalencije	 grupa),	 neposredno	nakon	 edukacije	 (među	 ispitanicima	
eksperimentalne	 grupe)	 i	 nakon	 mesec	 dana.	 Test	 je	 obuhvatio	 pitanja	 sa	 više	
ponuđenih	odgovora	pri	čemu	je	samo	jedan	tačan,	a	ukupan	skor	na	testu	znanja,	koji	
predstavlja	sumarnu	vrednost	za	sva	pitanja,	imao	je	teorijski	opseg	od	0	do	13	poena.	
Analize	u	početnoj	tački	studije	potvrdile	su	odsustvo	statistički	značajnih	razlika	
u	 znanju	 o	 folatima	 između	 eksperimentalne	 i	 kontrolne	 grupe	 (t(164)=0,356,	
p=0,722).	Najveći	broj	ispitanika	dao	je	7	tačnih	odgovora	i	niko	nije	ostvario	teoretski	
maksimalan	 skor	 od	 13	 poena.	 Rezultati	 posttesta	 sprovedenog	 neposredno	 nakon	
predavanja	ukazao	je	naznačajno	unapređenje	postignuća	u	grupi	polaznika	(6,54±2,11	
vs.	 11,39±1,48,	 t(83)=25,955,	 p<0,001).	 Farmaceuti	 i	 farmaceutski	 tehničari,	 koji	 su	
prisustvovali	obuci	dominantno	su	ostvarivali	11,	12	i	13	poena	(22,	23	i	22	ispitanika,	
redom)	i	svi	su	tačno	odgovorili	na	više	od	50%	pitanja.	Dodatno,	naknadna	evaluacija	
posle	mesec	dana	ukazala	 je	na	visok	stepen	zadržavanja	stečenih	znanja	(11,39±1,48	
vs.	11,14±1,53,	t(83)=3,019,	p>0,05).	Suprotno	tome,	u	okviru	kontrolne	grupe,	razlika	
u	ostvarenim	rezultatima	u	početnoj	i	završnoj	tački	studije	nije	dostigla	nivo	statističke	
značajnosti	(6,65±1,97	vs.	6,81±2,13,	t(80)=2,020,	p=0,067).	
Rezultati	 ove	 studije	 ukazuju	 da	 se	 razvijena	 edukativna	 intervencija	 pokazala	
uspešnom	 u	 unapređenju	 znanja	 članova	 farmaceutskog	 tima	 iz	 javnih	 apoteka	 o	
folatima	i	prevenciji	defekata	nervne	cevi.	
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The	 aim	 of	 this	 study	 was	to	 evaluate	 educational	 program	 impact	 on	 folate‐
related	knowledge	acquisition	and	recall	among	pharmacists	and	pharmacy	technicians	
Experimental	 study	using	pretest‐posttest	 control	group	design	was	conducted	
among	 166	 pharmacists	 and	 pharmacy	 technicians	 practicing	 in	 community	
pharmacies	 in	Serbia.	They	were	randomly	assigned	to	either	experimental	(n=85)	or	
control	 group	 (n=81).	 Experimental	 group	 received	 training	 on	 folic	 acid	 and	 neural	
tube	 defects	 prevention.	 Detailed	 literature	 review	 and	 expert	 consultation	 were	
employed	 in	educational	programme	development.	Knowledge	 test	was	administered	
at	 the	 study	 baseline	 (to	 validate	 knowledge	 equivalence	 between	 the	 two	 groups),	
immediately	after	the	educational	program	(in	the	experimental	group),	and	after	one	
month.	 It	 comprised	multiple‐choice	 questions	 with	 a	 single	 correct	 answer	 and	 the	
total	score,	representing	the	summarized	value	for	all	the	listed	items,	had	a	theoretical	
range	from	0	to	13	points.	
Baseline	 analyses	 confirmed	 the	 absence	 of	 statistically	 significant	 difference	
regarding	 folate‐related	 knowledge	 between	 the	 experimental	 and	 control	 group	 (t	
(164)=0.356,	p=0.722).	The	majority	of	participants	gave	7	correct	answers,	and	none	
reached	the	maximal	theoretical	score	of	13	points.	Results	of	the	posttest	administered	
immediately	 following	 the	 lecture	 indicated	 significant	 increase	 in	 knowledge	 scores	
among	 attendees	 (6.54±2.11	 vs.11.39±1.48,	 t(83)=25.955,	 p<0.001).	 Pharmacists	 and	
pharmacy	technicians	who	received	the	training	predominantly	achieved	11,	12	and	13	
points	(22,	23	and	22	respondents,	respectively)	and	all	answered	correctly	more	than	
50%	of	questions.	Furthermore,	 follow‐up	assessment	after	one	month	revealed	good	
retention	of	knowledge	(11.39±1.48	vs.	11.14±1.53,	t(83)=3.019,	p>0.05).	In	contrary,	
difference	 in	 baseline	 and	 end‐point	 knowledge	 scores	 within	 control	 group	 did	 not	
reach	statistical	significance	(6.65±1.97	vs.	6.81±2.13,	t(80)=2.020,	p=0.067).		
Findings	suggest	that	novel	educational	intervention	was	effective	in	improving	
pharmacy	staff	knowledge	regarding	folates	and	neural	tube	defects	prevention.		
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Perinatalna	 depresija	 je	 jedna	 od	 najčešćih	 maternalnih	 komplikacija.	
Edinburška	skala	postnatalne	depresije	(ESPD)	je	skrining	test	koji	se	u	svetu	koristi	za	
procenu	 simptoma	 perinatalne	 depresije.	 Cilj	 rada	 bio	 je	 da	 se	 ispita	 učestalost	
simptoma	depresije	u	populaciji	trudnica	i	žena	12	meseci	nakon	porođaja	u	Beogradu.	
U	 istraživanju	 je	 korišćen	 ESPD	 upitnik	 validiran	 za	 populaciju	 žena	 u	
perinatalnom	 periodu	 u	 Srbiji,	 radi	 prepoznavanja	 znakova	 i	 simptoma	 depresije.	
Podaci	 su	 prikupljeni	 tokom	 maja	 2018.	 u	 Beogradu.	 Učešće	 u	 istraživanju	 bilo	 je	
anonimno,	 dobrovoljno	 i	 volonterski.	 Rezultati	 su	 evaluirani	 prema	 sledećim	
kategorijama	 vrednosti	 ukupnog	 skora:	 0‐8=niska	 verovatnoća	 za	 pojavu	 depresije,																	
8‐12=pacijentkinja	 se	 suočava	 sa	 novim	 načinom	 života,	 13‐14=prisutni	 znakovi	
depresije,	 koji	 zahtevaju	 preventivne	 mere,	 >15	 velika	 verovatnoća	 za	 ispoljavanje	
simptoma	kliničke	depresije.		
Istraživanje	 je	 obuhvatilo	 ukupno	 60	 ispitanica.	 Rezultati	 su	 pokazali	 sledeću	
zastupljenost	ispitanica	u	navedenim	kategorijama	rizika:	0‐8=36,6%,	8‐12=33,3%,	13‐
14=16,7%,>15=13,4%.	Perinatalna	depresija	 i	drugi	poremećaji	raspoloženja	se	mogu	
pogoršati	u	toku	trudnoće	i	nakon	porođaja	i	tako	uticati	na	mortalitet	i	morbiditet	žena	
i	 njihove	 dece.	 Perinatalna	 depresija	 često	 prođe	 neprepoznata	 jer	 se	 poremećaji	
spavanja,	apetita	 i	 libida	mogu	dovesti	u	vezu	sa	trudnoćom	i	porođajem.	U	skladu	sa	
navedenim,	 kao	 i	 u	 odnosu	 na	 pokazanu	 relativno	 visoku	 zastupljenost	 simptoma	
depresije	 u	 ispitavanoj	 populaciji,	 veoma	 je	 važno	 sprovoditi	 redovnu	 procenu	
simptoma	 depresije	 kod	 žena	 u	 perinatalnom	 periodu.	 Na	 taj	 način	 bi	 bilo	 moguće	
prepoznati	žene	sa	visokim	rizikom	za	razvoj	depresije	 te	 ih	blagovrenemo	uputiti	na	
odgovarajući	 klinički	 pregled.	 Time	 bi	 se	 značajno	 doprinelo	 smanjenju	 komplikacija	
depresije.	S	obzirom	da	je	u	pitanju	skrining	metod,	ESPD	skala	se	uspešno	primenjuje	i	
kroz	 farmaceutsku	 praksu	 u	 apotekama.	 Relativno	 visoko	 zastupljena	 učestalost	
simptoma	 depresije	 kod	 žena	 u	 trudnoći	 i	 nakon	 porođaja	 poziva	 na	 neophodnu	
dodatnu	 edukaciju	 zdravstvenih	 radnika,	 ali	 i	 pacijentkinja,	 kao	 i	 uvođenje	 redovnog	
skrininga,	u	cilju	pravovremenog	postavljanja	dijagnoze	i	adekvatnog	lečenja.		
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Perinatal	 depression	 is	 one	 of	 the	most	 common	maternal	 complications.	 The	
Edinburgh	scale	of	postnatal	depression	(ESPD)	is	a	screening	test	used	worldwide	to	
assess	the	symptoms	of	perinatal	depression.	The	aim	of	the	study	was	to	examine	the	
frequency	of	depression	symptoms	in	Belgrade	in	the	pregnant	and	women	population	
12	months	after	delivery.	
The	 study	 used	 an	 ESPD	 questionnaire	 validated	 for	 women	 in	 the	 perinatal	
period	in	Serbia	to	identify	signs	and	symptoms	of	depression.	The	data	was	collected	
during	May	2018	in	Belgrade.	Participation	in	the	research	was	anonymous,	voluntary	
and	 volunteer.	 The	 results	 are	 evaluated	 according	 to	 the	 following	 categories	 in	 the	
total	score:	0‐8	=	low	probability	of	depression,	8‐12	=	the	patient	faces	a	new	way	of	
life,	 13‐14	 =	 present	 signs	 of	 depression	 requiring	 preventive	 measures,	 >	 15	 high	
probability	of	manifesting	symptoms	of	clinical	depression.	
The	survey	covered	a	total	of	60	respondents.	The	results	showed	the	following	
representation	of	subjects	in	these	risk	categories:	0‐8	=	36.6%,	8‐12	=	33.3%,	13‐14	=	
16.7%,>	15	=13.4%.	Perinatal	depression	and	other	mood	disorders	can	worsen	during	
pregnancy	and	after	delivery,	and	thus	affect	the	mortality	and	morbidity	of	women	and	
their	children.	Perinatal	depression	often	passes	unrecognized	because	sleep,	appetite	
and	libido	disorders	can	be	linked	to	pregnancy	and	child	birth.	In	accordance	with	the	
above,	as	well	as	in	relation	to	the	relatively	high	prevalence	of	symptoms	of	depression	
in	the	examined	population,	it	is	very	important	to	carry	out	a	regular	assessment	of	the	
symptoms	 of	 depression	 in	 women	 in	 the	 perinatal	 period.	 In	 this	 way	 it	 would	 be	
possible	 to	 identify	women	with	a	high	risk	of	developing	depression,	and	we	will	be	
able	 to	 refer	 them	 to	 an	 appropriate	 clinical	 examination.	 This	 would	 significantly	
contribute	 to	 the	 reduction	 of	 complications	 of	 depression.	 Since	 it	 is	 a	 screening	
method,	ESPD	scale	is	successfully	applied	through	pharmacy	practice	in	pharmacies.	
The	 relatively	 high	 frequency	 of	 depression	 symptoms	 in	 women	 during	
pregnancy	 and	 after	 birth,	 calls	 for	 the	 necessary	 additional	 education	 of	 healthcare	
workers,	as	well	as	the	patient,	as	well	as	the	introduction	of	regular	screening,	with	the	
goal	of	timely	diagnosis	and	adequate	treatment.	
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Osteoporoza	 je	 najzastupljenije	 sistemsko	 metaboličko	 oboljenje	 koštanog	
sistema.	 Faktori	 rizika	 za	 razvoj	 osteoporoze	 se	 mogu	 podeliti	 na	 promenljive	 i	
nepromenljive.	 Farmaceuti	 u	 javnim	 apotekama	 su	 u	 prilici	 da	 sakupe	 podatke	 od	
pacijenata	 i	 utvrde	 prisustvo	 faktora	 rizika	 za	 razvoj	 osteoporoze.	 Cilj	 ovog	 rada	 je	
utvrđivanje	prisustva	faktora	rizika	i	procena	znanja	mladih	žena	o	osteoporozi.		
Istraživanje	 je	 sprovedeno	 u	 Apoteci	 Beograd	 tokom	 maja	 2018.	 godine.	 U	
apotekama	su	anketirane	ženestarosti	od	18	do	45	godina.	 Ispitanice	su	zamoljene	da	
popune	upitnik	koji	se	sastoji	iz	dva	dela:	deo	koji	ispituje	prisustvo	faktora	rizika	i	deo	
koji	procenjuje	nivo	znanja	o	osteoporozi.	
U	 istraživanju	 je	 učestvovalo	73	 žena	prosečne	 starosti	 35,6	 godina	 i	 prosečne	
vrednosti	 indeksa	 telesne	 mase	 ITM=22,4	 kg/m2	 (16,2%	 žena	 je	 imalo	 ITM<18,5	
kg/m2).	Samo	je	jedna	žena	bila	u	menopauzi.	Kod	nekih	žena	su	bili	prisutni	nasledni	
faktori	 (fraktura	 kuka	 kod	 majke/bake	 (17,8%);	 prisutna	 pogrbljenost	 kod	 roditelja	
(19,2%);	 osteoporoza	 kod	 roditelja	 (15,1%)).	 Kod	 više	 žena	 utvrđeno	 je	 prisustvo	
faktora	povezanih	sa	životnim	navikama	(35,6%	ne	praktikuje	fizičku	aktivnost;	49,3%	
vodi	sedentarni	način	života;	19,2%	su	pušači;	24,7%	ne	konzumira	mlečne	proizvode).	
Od	 bolesti	 udruženih	 sa	 osteoporozom	 zabeležene	 su:	 problemi	 sa	 vidom	 (35,6%),	
hipertireoidizam	 (11,0%),	 terapija	 kortikosteroidima	 (5,5%)	 i	 reumatoidni	 artritis	
(4,1%).	Prosečna	ocena	na	testu	koji	 ispituje	znanje	o	osteoporozi	bila	 je	4,1	(na	skali	
od	1	do	8).	Samo	je	jedna	žena	odgovorila	tačno	na	sva	pitanja.		
Faktori	 rizika	 povezani	 sa	 životnim	 stilom	 su	 najzastupljeniji	 u	 odabranoj	
populaciji	žena.	Sa	druge	strane	jedino	na	ove	faktore	se	 i	može	uticati.	Znanje	žena	o	
osteoporozi	 je	 takođe	 veoma	 skromno.	 Na	 osnovu	 toga,	 farmaceuti	 u	 apotekama	
savetovanjem	žena	mogu	imati	važnu	ulogu	u	prevenciji	promenljivih	faktora	rizika	za	
razvoj	osteoporoze.	
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THE	ANALYSIS	OF	OSTEOPOROSIS	RISK	FACTORS	IN	FEMALE	
POPULATION	
 
Zorana	Majkić1,	Ivana	Tadić2,	Ljiljana	Tasić2	
 
1Pharmacy	Belgrade,	2Department	of	Social	Pharmacy	and	Pharmaceutical	
Legislation,	University	of	Belgrade	‐	Faculty	of	Pharmacy	(Serbia)	
 
Osteoporosis	 is	 the	 most	 prevalent	 metabolic	 bone	 disease.	 Osteoporosis	 risk	
factors	 can	 be	 divided	 inmodifiable	 and	 non‐modifiable.	 Pharmacists	 in	 community	
pharmacies	 are	 able	 to	 collect	 data	 from	 women	 and	 to	 identify	 osteoporosis	 risk	
factors.	The	aim	of	this	study	was	to	analyze	osteoporosis	risk	factors	present	in	young	
female	population.		
The	 research	 was	 conducted	 during	 May	 2018	 year	 in	 Community	 Pharmacy	
Belgrade.	 Risk	 factors	 and	 osteoporosis	 knowledge	 were	 examined	 using	 the	
questionnaire.	The	questionnaire	was	consisted	of	two	parts:	for	the	osteoporosis	risk	
factor	 detection	 and	 osteoporosis	 knowledge	 assessment.	 The	 questionnaires	 were	
disseminated	in	pharmacies	to	women	18‐45	years	of	age.		
The	study	included	73	female	participants.	The	women	were	old	35.6	years	and	
with	 BMI=22.4	 kg/m2	 in	 average	 (16.2%	 women	 had	 BMI<18.5kg/m2).	 Only	 one	
woman	 was	 in	 menopause.	 Hereditary	 factors	 were	 present	 in	 some	 woman	 (hip	
fracture	 of	mother/grandmother	 (17.8%);	 parents	 with	 hunchback	 (19.2%);	 parents	
with	 osteoporosis	 (15.1%)).	 Factors	 associated	 with	 lifestyle	 were	 present	 in	 more	
women	(35.6%	no	physical	activity,	49.3%	sedentary	lifestyle,	19.2%	smokers;	24.7%	
didn’t	 take	 dairy	 products).	 Illnesses	 associated	 with	 osteoporosis	 were	 present	 in	
women	 with:	 visual	 problems	 (35.6%),	 hyperthyroidism	 (11.0%),	 who	 takes	
corticosteroids	 (5.5%)	 and	 rheumatoid	 diseases	 (4.1%).	 The	 average	 score	 on	 the	
osteoporosis	knowledge	test	was	4.10	on	a	scale	from	1	to	8.	Only	one	woman	correctly	
answered	on	all	questions.	
The	 lifestyle	 risk	 factors	 were	 the	 most	 common	 in	 the	 selected	 female	
population.	On	the	other	side,	these	are	the	only	factors	that	can	be	edited.	Knowledge	
of	women	 about	 osteoporosis	was	 also	modest.	 The	 pharmacists	 can	 play	 important	
role	in	prevention	of	modifiable	risk	factors	in	female	population.			
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POZNAVANJE	I	PRIMJENA	KONTRACEPTIVNIH	METODA																																							
U	PERIODU	ADOLESCENCIJE	
 
Vera	Dabanović1,	Miomir	Šoškić2	
 
1Zdravstvena	ustanova	Apoteke	Crne	Gore	„Montefarm”,	2Klinički	centar	Crne	
Gore	Podgorica	(Crna	Gora)	
 
 
Upotreba	 kontraceptivnih	 metoda	 u	 periodu	 adolescencije	 je	 od	 suštinskog	
značaja	u	prevenciji	nastanka:	neželjene	 trudnoće,	polno	prenosivih	bolesti	 i	mogućih	
komplikacija	vezanih	za	opšte	i	reproduktivno	zdravlje	pojedinca.	Cilj	ovog	rada	bio	je	
ispitati	nivo	znanja	 i	primjene	kontraceptivnih	metoda	među	populacijom	učenika,	na	
nivou	srednjih	škola	u	Podgorici.	
Deskriptivnim	epidemiološkim	ispitivanjem,	obuhvaćeno	je	ukupno	196	učenika	
(uzrasta	17‐19	godina).	Istraživanje	je	sprovedeno	među	učenicima	srednje	Medicinske	
škole	i	Gimnazije	u	Podgorici.	Kao	instrument	u	istraživanju	korišćen	je	standardizovani	
upitnik	 (16	 pitanja).	 Anketiranje	 je	 sprovedeno	 u	 periodu	 april‐maj,	 tokom	 2018.	
godine.	
Od	 ukupnog	 broja	 anketiranih,	 73%	 ispitanika	 je	 bilo	 ženskog,	 a	 27%	muškog	
pola,	prema	čemu	je	bilo	dominantno	učešće	pripadnica	ženskog	pola.	28,7%	ispitanika	
se	izjasnilo	da	koristi	neki	vid	kontracepcije,	 i	to	mnogo	češće	pripadnici	muškog	pola	
(56,6%).	Na	predlog	ljekara,	kontraceptivne	metode	je	koristilo	svega	16,8%	ispitanika.	
Uglavnom	 su	 svi	 ispitanici,	 poznavali	 minimum	 jednu	 kontraceptivnu	 metodu	 i	 to,	
upotrebu	kondoma	(95%),	anti‐bebi	pilule	(72%),	pilula	za	dan	poslije	(62%)	i	spiralu	
(61%).	 Pripadnice	 ženskog	 pola,	 kao	 izvor	 informacija	 navode	 stručnu	 literaturu	 i	
internet	 (55%),	 dok	 pripadnici	 muškog	 pola	 informacije	 dobijaju	 od	 svojih	 roditelja	
(52,8%)	i/ili	prijatelja	(47,2%).	Da	se	upotebom	kondoma	može	spriječiti	prenos	polno	
prenosivih	 bolesti	 i	 neželjena	 trudnoća,	 odgovorilo	 je	 oko	 90%	 ispitanika.	
Zabrinjavajući	 je	 podatak,	 da	 38%	 ispitanika,	 smatra	 da	 se	 upotebom	 oralnih	
kontraceptiva	 može	 spriječiti	 prenos	 polno	 prenosivih	 bolesti	 (50%	 muškog	 i	 34%	
ženskog	pola).	 80,6%	 ispitanika	 je	potvrdno	odgovorilo	na	pitanje	o	upotrebi	 oralnih	
kontraceptiva	u	prevenciji	nastanka	neželjene	trudnoće.	Tačne	odgovore	na	postavljena	
pitanja	o	oralnim	kontraceptivima	i	njihovom	negativnom	uticaju	na	zdravlje	žena,	dalo	
je	više	od	polovine	ispitanika.	
Rezultati	 sprovedene	 studije	 ukazuju	 da	 je	 anketiranim	 srednjoškolcima	
neophodno	 uvođenje	 dodatnih	 edukativnih	 sadržaja	 o	 dostupnim	 metodama	
kontracepcije,	a	u	cilju	unapređenja	znanja	i	očuvanja	zdravlja	adolescenata.	
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THE	KNOWLEDGE	AND	USE	OF	CONTRACEPTIVE	METHODS																					
AMONG	ADOLESCENTS	
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Center	of	Montenegro	Podgorica	(Montenegro)	
 
 
The	 use	 of	 contraceptive	 methods	 in	 the	 adolescent	 period	 is	 essential	 in	
preventing	the	emergence	of	unwanted	pregnancies,	sexually	transmitted	diseases	and	
possible	complications	related	to	the	general	and	reproductive	health	of	an	individual.	
The	aim	of	this	paper	was	to	examine	the	level	of	knowledge	and	use	of	contraceptive	
methods	among	the	student’s	population	at	the	level	of	secondary	schools	in	Podgorica.	
Descriptive	epidemiological	study,	included	a	total	of	196	students	(17‐19	years	
old).	The	research	was	conducted	among	the	students	of	the	Secondary	Medical	School	
and	 the	 Gymnasium	 in	 Podgorica.	 The	 standardized	 questionnaire	 was	 used	 as	 an	
instrument	 in	 this	 research	 (16	 questions).	 The	 survey	was	 conducted	 in	 the	 period	
April‐May,	during	2018.	
Of	 the	 total	 number	 of	 respondents,	 73%	of	 the	 respondents	were	 female	 and	
27%	 male,	 indicating	 the	 dominant	 participation	 of	 female	 participants.	 28.7%	 of	
respondents	 pleaded	 to	 use	 some	 type	 of	 contraception,	 and	 more	 often	 in	 male	
members	 (56.6%).	 At	 the	 proposal	 of	 a	 physician,	 16.8%	 of	 respondents	 used	 some	
contraceptive	 methods.	 In	 general,	 all	 respondents	 knew	 at	 least	 one	 contraceptive	
method,	including	condom	use	(95%),	contraceptive	pills	(72%),	a	pill	for	the	day	after	
(62%)	 and	 spiral	 (61%).	 Femails	 as	 the	 source	 of	 information	 use	 professional	
literature	 and	 the	 Internet	 (55%),	while	men	 receive	 information	 from	 their	 parents	
(52.8%)	 and/or	 friends	 (47.2%).	 Approximately	 90%	 of	 respondents	 answered	 that	
condom	 use	 could	 prevent	 the	 transmission	 of	 sexually	 transmitted	 diseases	 and	
unwanted	pregnancies.	 It	 is	 a	worrying	 fact,	 that	 38%	of	 respondents	 consider	 using	
oral	 contraceptives	 to	 prevent	 transmission	 of	 sexually	 transmitted	 diseases	 (50%	
males	and	34%	females).	80.6%	of	respondents	confirmed	the	question	about	the	use	
of	 oral	 contraceptives	 in	 preventing	 the	 occurrence	 of	 unwanted	 pregnancy.	 Correct	
answers	to	questions	about	oral	contraceptives	and	their	negative	impact	on	women's	
health	gave	more	than	half	of	respondents.	
The	 results	 of	 the	 conducted	 study	 indicate	 the	 need	 to	 introduce	 additional	
educational	 content	 on	 available	 methods	 of	 contraception	 for	 secondary	 school	
students	in	order	to	improve	knowledge	and	preserve	the	health	of	adolescents.	
 
743 
Arh.farm 2018;68: 743-744 SFZ-P6 
 
 
ZNANJE,	STAVOVI	I	UPOTREBA	HITNE	KONTRACEPCIJE	NA	
TERITORIJI	GRADA	BEOGRADA	‐	DA	LI	SE	NEŠTO	PROMENILO	
NAKON	DONOŠENJA	STRATEŠKIH	DOKUMENATA	
 
Zagorka	Matić1,	Marina	Odalović2,	Dragana	Lakić2,	Ljiljana	Tasić2	
 
1Apoteka	Beograd,	2Centar	za	razvoj	farmaceutske	prakse,	Katedra	za	socijalnu	
farmaciju	i	farmaceutsko	zakonodavstvo,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet	(Srbija)	
 
 
Očuvanje	reproduktivnog	zdravlja	od	velikog	 je	značaja,	 te	su	u	Republici	Srbiji	
doneti	 strateških	 dokumenti,	 Nacionalna	 strategija	 za	 mlade	 za	 period	 2015‐2025.	 i	
Nacionalni	 program	 očuvanja	 i	 unapređenja	 seksualnog	 i	 reproduktivnog	 zdravlja	
(decembar	 2017).	 Hitna	 kontracepcija	 (HK)	 predstavlja	 jednu	 od	 važnih	 mera	 za	
očuvanje	reproduktivnog	zdravlja.	Cilj	istraživanja	bio	je	da	se	ispitaju	razlike	u	znanju,	
stavovima	i	upotrebi	HK	u	periodu	pre	i	nakon	donošenja	navedenih	dokumenata.	
Podaci	su	prukupljeni	putem	upitnika	koje	su	građani	reproduktivnog	doba	(15‐
49	godina)	popunjavali	dobrovoljno	i	anonimno,	u	apotekama	Apoteke	Beograd	tokom	
dva	dvomesečna	(maj‐jun)	perioda,	2014	i	2018.	godine.		
Ukupan	 broj	 ispitanika	 bio	 je	 122.	 Prosečna	 starost	 ispitanika	 bila	 je	 veća	 u	
prvom	ispitivanom	periodu,	37±9,7	prema	34,93±7,8	godina,	dok	je	manji	broj	njih	bio	
u	braku,	47%	prema	52%,	i	imao	polne	odnose	u	poslednjih	godinu	dana,	70%	prema	
87%.	Smanjen	 je	broj	 ispitanika	koji	su	za	HK	čuli	od	 farmaceuta,	25%	prema	19%,	a	
povećan	 broj	 njih	 koji	 su	 za	 HK	 čuli	 od	 lekara,	 3%	 prema	 23%.	 Povećan	 je	 broj	
ispitanika	koji	su	znali	kako	HK	postiže	svoj	efekat,	27%	prema	34%,	i	broj	ispitanika	
koji	su	znali	vremenski	okvir	za	primenu	HK,	40%	prema	53%.	Sličan	broj	znao	je	koliki	
je	nivo	efikasnosti	HK,	22%	prema	19%,	a	smanjen	je	broj	onih	kojima	je	poznato	da	su	
neželjeni	 efekti	 HK	 manji	 u	 odnosu	 na	 redovnu	 kontracepciju,	 13%	 prema	 5%.	
Upotreba	 HK	 je	 povećana,	 23%	 prema	 29%,	 ali	 je	 smanjen	 broj	 onih	 koji	 bi	 HK	
preporučili	drugima,	45%	prema	39%.		
Iako	 je	 uočeno	 izvesno	 povećanja	 znanja	 o	 HK	 i	 dalje	 je	 ukupni	 nivo	 znanja	
relativno	nizak,	te	su	dalje	mere	za	unapređenje	u	ovoj	oblasti	neophodne.	U	skladu	sa	
snabdevanjem	HK	isključivo	preko	apoteka,	farmaceuti	mogu	dati	značajan	doprinos	u	
ovoj	oblasti.	
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Preservation	of	reproductive	health	is	of	great	importance,	and	in	the	Republic	of	
Serbia,	 strategic	 documents	 have	 been	 adopted,	 the	 National	 Youth	 Strategy	 for	 the	
period	2015‐2025,	and	the	National	Program	for	Preservation	and	Promotion	of	Sexual	
and	Reproductive	Health	 (December,	 2017).	 Emergency	 contraception	 (EC)	 is	 one	 of	
important	measures	 for	preservation	of	 reproductive	health.	The	aim	of	 the	 research	
was	to	examine	differences	in	knowledge,	attitudes	and	use	of	EC	in	period	before	and	
after	adoption	of	denoted	documents.	
The	 data	 were	 collected	 through	 questionnaires	 filled	 in	 by	 population	 of	
reproductive	 age	 (15‐49	 years),	 voluntarily	 and	 anonymously,	 in	 pharmacies	 of	
Pharmacy	 „Belgrade”,	 in	 two,	 two‐months	 (May‐June)	 periods	 of	 time,	 in	 2014	 and	
2018.	
The	 total	number	of	participant	was	122.	The	average	age	of	 respondents	was	
higher	 in	 the	 first	 study	period,	 37	±	9.7	 versus	34.93	±	7.8	 years,	while	 fewer	were	
married,	 47%	vs.	 52%,	 and	 had	 full	 relationships	 in	 the	 last	 year,	 70%	vs.	 87%.	The	
number	of	 respondents	who	heard	about	EC	 from	pharmacists	was	 reduced,	25%	vs.	
19%,	but	the	number	of	those	who	heard	about	it	from	the	doctor	was	increased,	3%	vs.	
23%.	The	knowledge	about	EC	mechanism	of	action	was	increased	from	27%	to	34%,	
similar	 to	 knowledge	 about	 timeframe	 for	 the	 application,	 from	 40%	 to	 53%.	
Knowledge	 related	 to	 EC	 efficiency	 level	 slightly	 decreased,	 from	 22%	 to	 19%,	 but	
knowledge	about	adverse	effects	significantly	decreased,	13%	versus	5%.	The	number	
of	 EC	 users	 was	 increased,	 23%	 vs.	 29%,	 but	 the	 number	 of	 those	 who	 would	
recommend	it	to	others	was	reduced,	45%	from	39%.			
Although	 some	 increase	 in	 knowledge	 about	 EC	 has	 been	 noticed,	 the	 overall	
level	of	knowledge	is	relatively	low.	Accordingly,	more	efforts	for	improvement	in	this	
area	are	necessary.	In	accordance	with	the	supply	of	EC	exclusively	through	pharmacies	
in	Serbia,	pharmacists	can	make	a	significant	contribution	in	this	field.	
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THE	PHARMACY‐	FRIEND	OF	BREASTFEEDING	
 
Katarina	Fehir	Šola,	Ruža	Bundović	
 
ZU	Ljekarna	Bjelovar	(Croatia)	
  
 
With	 long‐standing	 active	 participation	 in	 the	 marking	 of	 the	 National	
Breastfeeding	Week	and	the	International	Breastfeeding	Week,	providing	a	special	area	
for	 breastfeeding	 and	 changing	 children	 and	 active	 education	 of	 pharmcists,	 the	
Bjelovar	 Pharmacy	 has	 become	 a	 friend	 of	 breastfeeding.	 Pharmacists	 from	 Bjelovar	
Pharmacy	 have	 been	 working	 successfully	 with	 specialist	 pediatric	 clinics,	 pediatric	
department	of	the	General	Hospital	of	Bjelovar	and	the	Breastfeeding	Groups	for	many	
years	 and	 have	 become	 an	 active	 member	 of	 the	 promotion	 of	 breastfeeding	 and	
nursing	care	for	mothers	and	children.		
The	 goal	 of	 joint	 co‐operation	with	 a	 pediatrician	 and	nurse	 is	 to	 improve	 the	
health	care	of	children	and	mothers	and	to	detect	the	most	common	problems	faced	by	
young	mothers.	With	good	and	successful	co‐ordination,	a	pharmacist	and	a	doctor	can	
be	of	great	help	to	the	patient	and	provide	him	with	the	best	possible	health	care.	
The	 study	 included	 mothers	 and	 children	 attending	 the	 Breastfeeding	 Group,	
who	 had	 given	 consent	 to	 use	 the	 data.	 Therapy	 and	 comorbidity	 data	 and	 basic	
laboratory	 findings	were	 collected	 through	medical	 records	 and	 through	 discussions	
with	users	and	medical	staff	of	a	specialist	clinic.	In	the	period	between	October	2016	
and	 May	 2018,	 75	 mothers	 and	 76	 children	 participated	 in	 the	 breastfeeding	 and	
counseling	groups.	
Protection,	promotion	and	support	of	breastfeeding	is	an	important	public	health	
priority	of	all	countries,	which	is	why	Croatia's	Health	Strategy	2012‐2020	program	of	
breastfeeding	 is	 an	 important	 task.	 By	 organizing	 a	 professional	meeting	 on	 „Mother	
and	child	care	–	 reflecting	social	maturity”	 ‐	The	role	of	 the	pharmacist	 in	promoting	
breastfeeding	in	Bjelovar,	by	active	participation	in	breastfeeding	support	groups	and	
breastfeeding	 counseling	 and	 the	 launching	 of	 the	 mothers	 and	 children	 counseling	
center	within	the	pharmacy,	the	pharmacist	proved	to	be	an	inevitable	active	member	
of	the	health	system.	
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Ageing	 of	 the	 society	 became	 a	 significant	 issue	 and	 it	 urges	 action	 to	 create	
settings	in	which	quality	of	life	of	elderly	could	be	improved.	The	aim	of	the	study	was	
to	examine	variety	of	conducted	health	projects	involving	elderly	chronic	patients,	and	
todetermine	characteristics,	duration	and	the	current	statusof	conducted	projects.	
A	 review	 of	 PubMed	 database	 was	 performed	 using	 following	 keywords:	 age,	
elderly,	social	care,	health	care,	research	project.	 Inclusion	criteria:	articles	 in	English	
language,	 in	 journals	 addressing	 pharmaceutical,	medical,	 aging,	 gerotological,	 health	
promoting	 themes;	 describing	 protocol	 or	 intervention	 published	 in	 the	 period	 from	
2012	until	2017	year.	Qualitative	and	quantitative	studies	included.	Exclusion	criteria:	
publications	 prior	 to	 the	 year	 2012,	 themes	 not	 related	 to	 healthcare	 and	 ageing,	
articles	 not	 written	 in	 English	 language.	 Altogether	 242	 articles	 met	 wanted	
requirements,	presenting	themes	relevant	to	elderly:	longevity,	depression,	myocardial	
infarction,	dementia.	Articles	that	presented	projects	addressing	elderly	suffering	from	
chronic	conditions	or	describing	their	specific	need	regarding	their	age	were	48.	Among	
these	articles	six	presented	study	protocols	for	the	projects.	
The	 number	 and	 variety	 of	 projects	 indicate	 the	 complexity	 of	 ageing	 of	 the	
society	and	the	problems	that	should	be	investigated	trough	multidisciplinary	approach	
of	clinical,	behaviour	and	health	sciences.	
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Pacijenti	 starije	 životne	 dobi	 primenjuju	 uglavnom	 veliki	 broj	 lekova.	 Tokom	
procesa	 izdavanja	 lekova	 i	 savetovanja	 pacijenata	 farmaceuti	 mogu	 značajno	 da	
doprinesu	racionalnoj	upotrebi	lekova.	Cilj	ovog	istraživanja	bio	je	da	se	ispitaju	stavovi	
farmaceuta	o	uslugama	savetovanja	starijih	pacijenata	o	primeni	lekova.		
Istraživanje	je	sprovedeno	tokom	2018.	godine	u	više	lanaca	apoteka	u	Srbiji	uz	
pomoć	namenski	kreiranog	on‐line	upitnika.	Upitnike	su	popunjavali	samo	farmaceuti.			
U	 istraživanju	 je	 učestvovalo	 154	 farmaceuta,	 pretežno	 ženskog	 pola	 (87,1%),	
prosečne	starosti	38,3	godina	i	radnog	staža	12,8	godina.	Kada	su	u	pitanju	informacije	
o	 lekovima,	 pacijenti	 najviše	 veruju	 lekarima	 specijalistima	 (39,6%),	 farmaceutima	
(31,2%),	 lekarima	 opšte	 prakse	 (18,8%),	 i	 ljudima	 iz	 njihovog	 okruženja	 (10,4%).	
Farmaceuti	najčešće	pružaju	 informacije	o	upotrebi	 lekova	 (100,0%),	 indikacijama	za	
upotrebu	 lekova	 (91,6%),	 dužini	 primene	 leka	 (77,9%),	 interakcijama	 sa	 hranom	 i	
lekovima	(72,7%)	i	neželjenim	reakcijama	na	lek	(53,2%).	Gužva	u	apoteci	je	najčešća	
(73,6%)	 barijera	 za	 adekvatno	 savetovanje	 pacijenata	 prepoznata	 od	 strane	
farmaceuta.	 Oko	 polovine	 farmaceuta	 (51,6%)	 smatra	 da	 usluga	 savetovanja	 starijih	
pacijenata	treba	da	bude	plaćena.		
Farmaceuti	 imaju	 jasan	 stav	 da	 je	 usluga	 savetovanja	 starijih	 pacijenata	 o	
primeni	lekova	od	velikog	značaja	za	kvalitet	zdravstvene	zaštite.	Ovakva	vrsta	analize	
može	 pružiti	 smernice	 kako	 da	 se	 razviju	 farmaceutske	 usluge	 i	 kako	 da	 se	
implementiraju	u	svakodnevnoj	praksi.								
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Elderly	 patients	 mostly	 use	 a	 large	 number	 of	 medicines.	 Pharmacists	 can	
contribute	 significantly	 to	 the	 rational	 use	 of	 medicines	 during	 the	 process	 of	
dispensing	medicines	and	patient	counseling.	The	aim	of	this	study	was	to	examine	the	
attitudes	of	pharmacists	 about	 the	 services	of	 counseling	 elderly	patients	on	 the	 safe	
use	of	medicines.		
The	 study	 was	 conducted	 in	 2018	 within	 several	 pharmacy	 chains	 in	 Serbia	
using	on‐line	questionnaire	designed	for	this	research.	The	questionnaires	were	filled	
out	only	by	pharmacists.	
The	study	included	154	pharmacists,	mostly	female	(87.1%),	aged	38.3	years	and	
12.8	years	of	service	in	average.	When	it	comes	to	information	on	medicines,	patients	
mostly	 trust	 physicians	 (39.6%),	 pharmacists	 (31.2%),	 general	 practitioners	 (18.8%)	
and	 friends	 (10.4%).	 Pharmacists	 often	 provide	 information	 on	 medicines	 use	
(100.0%),	 indications	 (91.6%),	 duration	 of	 administration	 (77.9%),	 medicines	
interactions	 with	 food	 and	 other	 medicines	 (72.7%)	 and	 adverse	 drug	 reactions	
(53.2%).	The	most	common	barrier	for	adequate	counseling	of	patients	recognized	by	
pharmacist	was	crowded	pharmacy	(73.6%).	About	half	of	pharmacists	(51.6%)	think	
that	elderly	patient	counseling	services	should	be	paid.	
Pharmacists	think	that	the	counseling	service	of	elderly	patients	about	safe	use	
of	medicines	is	of	great	importance	for	the	quality	of	health	care.	This	type	of	analysis	
can	provide	guidance	on	how	to	develop	and	implement	pharmaceutical	services.		
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Preporuka	 za	 lečenje	 blažih	 zdravstvenih	 tegoba	 i	 savetovanje	 za	 upotrebu	
lekova	 koji	 se	 izdaju	 bez	 lekarskog	 recepta	 je	 obaveza	 farmaceuta.	 Ovo	 istraživanje	
urađeno	 je	 sa	 ciljem	da	 se	uporede	stavovi	pacijenata	 i	upotreba	BR	 lekova	u	2014.	 i	
2018.	godini.		
Istraživanje	 sa	 pacijentima	 Apoteke	 Beograd	 sprovedeno	 2014.	 godine	
ponovljeno	je	u	maju	2018.	godine	prateći	istu	metodologiju.	U	istraživanju	je	korišćen	
isti	upitnik	kreiran	za	potrebe	ovog	istraživanja.	Pacijenti	su	samostalno	i	dobrovoljno	
popunjavali	upitnik.		
U	ponovljenom	istraživanju	učestvovao	je	veći	broj	pacijenata	(90	vs.	57)	starije	
životne	 dobi	 (  x =65,716,5	 vs.	   x =47,617,2	 godina).	 Veći	 broj	 pacijenata	 bio	 je	
ženskog	pola	(57,8%	vs.	38,6%)	sa	manjom	zastupljenošću	hroničnih	bolesti	(30,0%	vs.	
42,1%).	I	dalje	najveći	procenat	pacijenata	kupuje	BR	lekove	jednom	mesečno	ili	češće	
(46,7%	vs.	50,9%).	Uticaj	farmaceuta	na	izbor	leka	opao	je	tokom	ovog	perioda	(36,7%	
vs.	 57,1%),	 dok	 je	 uticaj	 lekara	 povećan	 (38,9%	 vs.	 32,1%).	 Kao	 i	 u	 prethodnom	
istraživanju	pacijenti	su	najčešće	koristili	BR	 lekove	za	bolove	 i	probleme	digestivnog	
trakta.	 Takođe,	 BR	 lekove	 se	 najčešće	 koriste	 na	 prvi	 znak	 bolesti,	 a	 najređe	 ako	 je	
bolest	 veoma	 ozbiljna.	 U	 oba	 istraživanja	 najveći	 broj	 pacijenata	 smatrao	 je	 da	 BR	
lekovi	 ne	 dovode	do	ozbiljnih	 neželjenih	 reakcija	 (57,8%	vs.	 42,1%)	 i	 da	 su	 potpuno	
bezbedni	za	upotrebu	(56,7%	vs.	43,9%).	
Ponovljeno	 istraživanje	 pokazalo	 je	 da	 pacijenti	 manje	 koriste	 BR	 lekove	 u	
odnosu	na	prethodni	period.	Uticaj	 farmaceuta	na	 izbor	 leka	 je	smanjen	za	razliku	od	
uticaja	 lekara.	Dalja	 istraživanja	bi	trebalo	da	se	baziraju	na	detaljnije	 ispitivanje	da	li	
pacijenti	 imaju	 bolju	 zdravstvenu	 pismenost	 ili	 se	 poverenje	 u	 farmaceute	 smanjuje	
kada	je	u	pitanju	izbor	BR	leka.			
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Recommending	 effective	minor	 ailment	 treatments	 and	 using	 non‐prescription	
medicines	(NPM)	is	a	pharmacist's	duty.	The	aim	of	this	study	was	to	compare	results	of	
the	studies	about	patients’	attitudes	and	NPM	use	conducted	in	2014	and	2018	year.		
The	research	conducted	in	2014	year	was	repeated	in	2018	year	using	the	same	
self‐administered	questionnaire	and	methodology.		
More	patients	participated	in	the	repeated	research	(90	vs.	57).	They	were	older	
( x =65.716.5	 vs.	 x =47.617.2	 year),	 mostly	 female	 gender	 (57.8%	 vs.	 38.6%)	 and	
with	 less	 chronically	 diseases	 (30.0%	 vs.	 42.1%)	 compared	 to	 the	 results	 of	 the	
previous	 research.	 Still,	 the	most	 patients	 buy	 the	NPM	once	 a	month	 or	more	 often	
(46.7%	vs.	50.9%).	The	 influence	of	 the	pharmacists	 in	 the	NPM	selection	was	 lesser	
(36.7%	vs.	57.1%)while	the	influence	of	the	doctors	was	bigger	(38.9%	vs.	32.1%).	As	
in	 the	 previous	 research,	 patients	 mostly	 use	 NPM	 for	 pain	 and	 gastro‐intestinal	
problems.	Also,	the	most	of	the	patients	use	the	NPM	at	the	first	sign	of	illness	and	the	
least	if	the	disease	is	very	serious.	In	both	researches	the	most	patients	think	that	NPM	
can	not	cause	serious	adverse	drug	reactions	(57.8%	vs.	42.1%)	and	that	NPM	are	safe	
medicines	(56.7%	vs.	43.9%).		
The	 repeated	 research	 indicated	 that	 patients	 use	 less	 NPM	 medicines.	 The	
influence	 of	 the	 pharmacists	 in	 NPM	 choice	was	 reduced	 unlike	 the	 influence	 of	 the	
doctors.	 Further	 research	 should	 examine	 the	 NPM	 use	 with	 the	 aspects	 of	 heath	
literacy	of	the	patients	and	patients'	confidence	in	their	pharmacists.	
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U	dinamičnom	okruženju	apotekarske	prakse	poznata	 je	činjenica	da	se	uloge	 i	
aktivnosti	 farmaceuta	 menjaju.	 Samim	 tim	 drugačije	 su	 odgovornosti	 i	 zaduženja	
farmaceuta	 i	 uočava	 se	 potreba	 za	 analizom	 zdravstvenih	 usluga	 koje	 pružaju	
farmaceuti	 u	 javnim	 apotekama.	 Cilj	 istraživanja	 je	 struktuirana	 evaluacija	 pružanja	
farmaceutskih	usluga	u	apotekama	primarne	zdravstvene	zaštite.		
Istraživanje	je	sprovedeno	u	periodu	maj‐jun	2018.	godine	u	Apoteci	„Beograd”	
(AB).	 Kao	 alat	 za	 prikupljanje	 podataka	 korišćen	 je	 upitnik	 za	 ispitivanje	 načina	
pružanja	 farmaceutskih	 usluga	 (Behavioral	 Pharmaceutical	 Care	 Scale,	 BPCS)	 koji	 se	
sastoji	iz	dva	dela.	Deo	A	ispituje	demografske	podatke	i	usluge	koje	pružaju	farmaceuti.	
Deo	 B	 sadrži	 pitanja	 grupisana	 u	 3	 dimenzije:	 „aktivnosti	 koje	 su	 direktno	 u	 vezi	 sa	
pacijentima”,	 „aktivnosti	 konsultovanja	 i	 upućivanja	 pacijenata”	 i	 „instrumentalne	
aktivnosti”.	On	line	upitnik	je	prosleđen	svim	apotekama	AB.		
U	 istraživanju	 je	 učestvovalo	 59	 farmaceuta,	 pretežno	 ženskog	 pola	 (91,5%)	 i	
prosečnog	radnog	staža	19,6	godina.	Akademske	specijalističke	studije	 je	završilo	oko	
četvrtina	 ispitanika.	 Prosečan	 broj	 farmaceuta	 i	 farmaceutskih	 tehničara	 po	 apoteci	
iznosio	 je	 4,4	 odnosno	 2,6.	 Prostor	 za	 konsultacije	 posedovalo	 je	 45,7%	 apoteka.	
Prosečan	rezultat	i	procenat	od	maksimalnog	rezultata	za	svaku	od	tri	dimenzije	B	dela	
upitnika	iznosili	su:	za	aktivnosti	koje	su	direktno	u	vezi	sa	pacijentima	30,8	(36,2%),	za	
aktivnosti	 konsultovanja	 i	 upućivanja	 pacijenata	 28,1	 (62,5%)	 i	 za	 instrumentalne	
aktivnosti	 25,8	 (64,7%).	 Ukupan	 prosečan	 BPCS	 rezultat	 iznosio	 je	 84,3	 (51,1%).	
Detaljnija	analiza	pojedinačnih	usluga	(ili	domena)	može	da	ukaže	na	usluge	koje	treba	
da	 se	 unaprede	 i	 da	 pruži	 smernice	 za	 dalji	 razvoj	 farmaceutskih	 usluga	 u	 cilju	
unapređenja	rada	sa	pacijentima.		
Ispitivani	 farmaceuti	 pružaju	 većinu	 farmaceutskih	 usluga	 definisanih	 u	 BPCS‐
upitniku.	 Daljim	 analizama	 koje	 će	 obuhvatiti	 poređenje	 rezultata	 iz	 ostalih	 javnih	
apoteka,	biće	omogućeno	stvaranje	još	bolje	osnove	za	unapređenje	rada	farmaceuta	u	
svakodnevnim	aktivnostima	u	apoteci.		
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In	 the	 dynamic	 environment	 of	 pharmacy	 practice,	 the	 responsibilities	 and	
duties	 of	 pharmacists	 are	 changing,	 and	 the	 analysis	 of	 pharmaceutical	 services	 is	
needed.	 The	 aim	 of	 the	 research	 is	 a	 structured	 evaluation	 of	 the	 provision	 of	
pharmaceutical	services	in	community	pharmacies.		
The	 research	 was	 conducted	 in	 the	 period	 May‐June	 2018	 in	 community	
pharmacy	 chain	 ‐	 Pharmacy	 Belgrade	 (PB).	 As	 data	 collection	 tool	 the	 Behavioral	
Pharmaceutical	Care	 Scale	 (BPCS)	was	used.	The	questionnaire	 consists	 of	 two	parts.	
Part	 A	 examines	 demographic	 data	 and	 services	 provided	 by	 pharmacists.	 Part	 B	
contains	 questions	 grouped	 in	 3	 dimensions:	 „direct	 patient	 care	 activities”,	 „referral	
and	 consultation	 activities”	 and	 „instrumental	 activities”.	 The	 online	 BPCS	
questionnaire	was	forwarded	to	all	pharmacies	within	PB.		
The	 research	 included	 59	 pharmacists,	 mostly	 female	 (91.5%)	 with	 average	
work	experience	of	19.6	years.	Academic	specialist	studies	completed	about	a	quarter	
of	 respondents.	 The	 average	 number	 of	 pharmacists	 and	 pharmacy	 technicians	 per	
pharmacy	was	4.4	and	2.6	respectively.	Private	patient	consultation	areas	were	present	
in	 45.7%	pharmacies.	 The	 average	 score	 and	percentage	 of	 the	maximum	achievable	
score	for	each	of	the	three	dimensions	of	the	questionnaire’s	B	part	were:	for	the	direct	
patientcare	 activities	 30.8	 (36.2%),	 for	 the	 referral	 and	 consultation	 activities	 28.1	
(62.5	%)	 and	 for	 the	 instrumental	 activities	 25.8	 (64.7%).	 The	 overall	 average	 BPCS	
score	was	84.3	 (51.1%).	A	more	detailed	analysis	of	particular	 services	 (or	domains)	
can	point	to	services	that	need	to	be	 improved	and	provide	guidelines	 for	the	 further	
development	of	pharmaceutical	services	in	order	to	improve	work	with	patients.		
Pharmacists	 provide	most	 of	 the	 pharmaceutical	 services	 defined	 in	 the	 BPCS	
questionnaire.	 Comparison	 of	 these	 results	 with	 results	 of	 other	 community	
pharmacies	could	enable	further	improvement	of	pharmaceutical	care	services.	
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Fokus	sprovedenog	 istraživanjaje	bio	na	utvrđivanju	glavnih	razloga	zbog	kojih	
se	pacijenti	obraćaju	na	telefon	Centra	za	informacije	o	lekovima	„Apoteke	Beograd”,	tj.	
u	 kolikoj	meri	 se	 javalju	 zbog	pitanja	 snabdevenosti	 apoteka	 lekovima	koje	koriste,	 a	
kakva	 je	 struktura	 preostalih	 postavljenih	 pitanja,	 koja	 se	 ne	 tiču	 deficitarnosti.	
Metodologija	istraživanja	 je	obuhvatila	beleženje,	klasifikaciju	 i	analizu	svih	telefonski	
postavljenih	pitanja	i	odgovora	u	periodu	od	aprila	2017.	do	marta	2018.godine.		
Obradom	 svih	 10964	 poziva	 ukojima	 je	 postavljeno	 13139	 pitanja	 (1,2	 po	
pozivu)	 i	 njihovom	 klasifikacijom,utvrđeno	 je:	 postavljeno	 je	 9042	 pitanja	 u	 vezi	 sa	
trenutnim	stanjem	snabdevenosti	apoteka	(68,82%),	a	od	toga	6939	pitanja	se	odnosilo	
na	 registrovane	 lekove,	 dijetetske	 proizvode	 i	 medicinska	 sredstva	 (76,74%),	 435	
pitanja	 na	 lekove	 sa	D	 liste	 (4,81%)	 i	 1668	pitanja	 na	 neregistrovane	 lekove	 u	 Srbiji	
(18,45%).	 Registrovanih	 poziva	 iz	 unutrašnjosti	 i	 inostranstva	 je	 bilo	 665	 (6,06%),	 a	
osim	pacijenata,	pitanja	su	postavljali	 i	drugi	zdravstveni	radnici	(lekari,	stomatolozi	 i	
farmaceuti	iz	drugih	apotekarskih	lanaca)	i	to	u	443	slučaja	(4,04%).	U	okviru	odgovora	
koji	 se	 ne	 odnose	 na	 snabdevenost	 (4097),	 ustanovljena	 je	 zastupljenost	 sledećih	
podgrupa:	 informacije	 o	 pravilnoj	 primeni	 leka	 (doza,	 interval	 doziranja,	 efekti	 leka,	
neželjena	dejstva	i	potencijalne	interakcije	leka	sa	drugim	supstancama	i	način	čuvanja	
leka)	 i	 saveti	 o	 lakšim	 medicinskim	 problemima	 (29,51%),	 dostupne	 direktne	 i	
terapijske	 paralele	 lekova	 (21,04%),	 cena	 leka	 (17,16%),	 uslovi	 izdavanja	 leka	 na	
trošak	 fonda	 zdravstvenog	 osiguranja	 (14,16%),	 magistralna	 izrada	 leka	 (8,05%),	
upućivanje	na	druge	institucije	(4,95%)	
Mogućnost	 informisanja	 putem	 telefona	 predstavlja	 pristupačan	 način	
pacijentima	 da	 dobiju	 više	 objedinjenih	 informacija	 na	 jednom	 mestu.	 U	 daljim	
istraživanjima	 potrebno	 je	 istražiti	 i	 druge	 komunikacione	 kanale	 za	 ovakvu	 vrstu	
pružanja	informacija	o	lekovima,	usmerenu	ka	pacijentima.	
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The	 focus	 of	 this	 research	 was	 to	 determine	 the	 primary	 reason	 for	 patient‐
initiated	calls	to	The	Drug	Information	Centre	of	„Apoteka	Beograd”,	ie,	how	often	they	
call	 asking	about	 the	 issue	of	drug	supply	and	what	 is	 the	structure	of	 the	 remaining	
questions	which	 do	 not	 concern	 drug	 shortage.	Research	methodology	was	 based	 on	
recording,	classification	and	analysis	of	all	phone	queries	in	the	period	of	April	2017.	to	
March	2018.	
By	 processing	 and	 classification	 all	 of	 the	 10904	 calls	 with	 13139	 questions																
(1.2	 by	 a	 call)	 the	 following	 was	 found:	 there	 were	 9042	 questions	 related	 to	 the	
current	 state	 of	 pharmacy	 supply	 (68.82%),	 of	 which	 6939	 questions	 related	 to	
registered	medicines,	dietary	products	and	medical	devices	(76.74%),	435	questions	of	
drugs	 from	 the	 D	 list	 (4,81%)	 and	 1668	 questions	 about	 drugs	 with	 no	 marketing	
authorisation	in	Serbia	(18.45%);	there	were	665	(6.06%)	registered	calls	from	inside	
and	 abroad.	 In	 addition	 to	 patients,	 other	 health	 professionals	 (doctors,	 dentists	 and	
pharmacists	from	pharmacy	chains)	also	asked	questions	in	443	cases	(4.04%).	
Analyzing	 the	 content	 of	 remaining	 questions	 that	 do	 not	 concern	 drug	
deficiency	 (4097),	 we	 found	 that	 patients	 were	 informed	 about:	 the	 correct	
administration	of	the	drug	(dosage,	dosing	interval,	effects	of	the	drug,	adverse	effects	
and	 potential	 drug	 interactions	 with	 other	 substances,	 storage	 and	 handling)	 and	
advice	 on	 minor	 medical	 problems	 (29.51%),	 interchangeable	 medicines	 and	
therapeutic	 options	 (21.04%),	 drug	 price	 (17.16%),	 health	 insurance	 coverage	
(14.16%),	compounding	(8.05%),	referral	to	other	institutions	(4.95%).	
Possibility	of	getting	information	by	phone	gives	a	comfortable	way	for	patients	
to	 get	 integrated	 information	 at	 one	 spot.	 In	 further	 research,	 other	 communication	
channels	 for	 this	 kind	 of	 patient‐oriented	 drug	 information	 delivery	 need	 to	 be	
explored.	
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Sve	 usluge	 koje	 pružaju	 farmaceuti	 u	 cilju	 podrške	 pružanju	 farmaceutske	
zdravstvene	 zaštite	 predstavljaju	 farmaceutske	 usluge.	 Pored	 osnovne	 uloge	
snabdevanja	 lekovima	 i	 medicinskim	 sredstvima	 i	 ostalim	 proizvodima	 za	 zaštitu	
zdravlja,	farmaceutske	usluge	uključuju	i	pružanje	informacija	o	lekovima,	savetovanje,	
edukaciju	 i	 komunikaciju	 sa	 pacijenatima/korisnicima	 usluga	 kako	 bi	 se	 unapredilo	
njihovo	zdravlje	i	kvalitet	života.	
U	Apoteci	Subotica	vrši	se		evidentiranje	32	klasifikovane	farmaceutske	usluge	i	
koje	su	implementirane	u	postojeći	softver.	Ovo	je	jedna	od	jedinstvenih	farmaceutskih	
aktivnosti	 koja	 je	 uvedena	 krajem	 2016.	 godine	 kao	 pilot	 projekat,	 a	 krajem	 2017.	
godine	 je	 počelo	 evidentiranje	 u	 svim	ograncima	Apoteke	 Subotica.	 Pacijent/korisnik	
usluga	 uz	 fiskalni	 isečak	 dobija	 i	 nefiskalni	 dodatak	 na	 kojem	 je	 zabeležena	 vrsta	
pružene	usluge.	
U	periodu	od	decembra	2017.	do	 februara	2018.,	 evidentirano	 je	ukupno	4387	
pruženih	 farmaceutskih	usluga.	Najveći	 broj	 usluga	 se	odnosi	na	davanje	 saveta	deci,	
trudnicama	i	osobama	starijim	od	65	godina	(N=	1825),	savetovanje	o	načinu	primene	
leka	 (N=1645),	 savetovanje	 o	 novoj	 propisanoj	 terapiji	 (N=229),	 sprečavanje	 lek‐lek	
interakcija	(N=	227),	lek‐hrana	interakcija	(N=219),	savetovanje	o	pravilnom	čuvanju	i	
odlaganju	lekova	(N=165),	dat	savet	prilikom	izdavanja	medicinskog	sredstva	(N=99),	
dat	 savet	 o	 sporednom	dejstvu	 leka	 (N=73),	 sprečavanje	 duplikacije	 terapije	 (N=70),	
savetovanje	o	adherenci	(N=51).	Farmaceutske	usluge	koje	se	odnose	na	savetovanje	o	
zdravom	načinu	života	(N=45),	savetovanje	u	cilju	prevencije	hroničnih	bolesti	(N=59)	i	
o	 prestanku	 pušenja	 (N=11)	 su	 usluge	 koje	 se	 odnose	 na	 preventivne	 aktivnosti	
farmaceuta	u	apotekama.		
Evidentiranjem	 farmaceutskih	 usluga	 ističe	 se	 značaj	 farmaceuta	 kao	
kvalifikovane	 osobe	 za	 rešavanje	 terapijskih	 problema	 na	 stručan	 način.	 Takođe,	
evidentiranje	 farmaceutskih	usluga	predstavlja	 težnju	da	se	defininiše	 i	 standardizuje	
farmaceutska	 usluga	 i	 aktivnosti	 farmaceuta	 u	 apoteci,	 kako	 bi	 se	 postiglo	 povećanje	
kvaliteta	usluge	i	minimalizacija	grešaka	u	radu.		
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All	 services	 provided	 by	 pharmacists	 in	 order	 to	 support	 the	 provision	 of	
pharmaceutical	healthcare	are	pharmaceutical	services.	In	addition	to	the	basic	role	of	
supplying	 medicines,	 medical	 devices	 and	 products	 for	 health	 protection,	
pharmaceutical	services	include	providing	information	on	drugs,	counseling,	education	
and	communication	with	patients/service	users	to	improve	their	health	and	quality	of	
life.	
In	 Pharmacy	 Subotica,	 32	 classified	 pharmaceutical	 services	 are	 registered,	
which	are	implemented	in	existing	software.	This	is	one	of	the	unique	pharmaceutical	
activities	 started	 in	 2016	 as	 a	 pilot	 project,	 and	 at	 the	 end	 of	 2017,	 recording	 was	
started	in	all	branches	of	Pharmacy	Subotica.	The	patient	with	a	fiscal	account	receives	
a	non‐fiscal	part	on	which	the	type	of	provided	service	is	recorded.	
In	 the	 period	 from	 December	 2017	 to	 February	 2018,	 a	 total	 of	 4387	
pharmaceutical	services	was	recorded.		The	services	refers	to	giving	advice	to	children,	
pregnant	 women	 and	 persons	 over	 65	 years	 of	 age	 (N	 =	 1825),	 counseling	 on	 drug	
administration	 (N	=	1645),	 counseling	on	new	 therapy	 (N	=	229),	prevention	of	drug	
interactions	(N	=	227),	drug‐food	interactions	(N	=	219),	advice	on	proper	storage	and	
disposal	 of	 medicines	 (N	 =	 165),	 counseling	 about		 medical	 devices	 (N	 =	 99),	 given	
advice	 on	 drug	 side	 effects	 (N	 =	 73),	 prevention	 of	 therapy	 duplication	 (N	 =	 70),	
counseling	on	adherence	(N	=	51).	Pharmaceutical	services	related	to	healthy	lifestyle	
counseling	(N	=	45),	counseling	for	the	prevention	of	chronic	 illness	(N	=	59)	and	the	
smoking	cessation	(N	=	11)	are	services	related	to	preventive	activities	of	pharmacists.	
The	 recording	 of	 pharmaceutical	 services	 emphasizes	 the	 importance	 of	
pharmacists	 as	 qualified	 persons	 for	 solving	 therapeutic	 problems	 in	 a	 professional	
manner	 and	 show	 tendency	 to	 define	 and	 standardize	 pharmaceutical	 services	 and	
activities	in	the	pharmacy.	
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Izdavanje	 lekova	 predstavlja	 proces	 sklon	 nastanku	 grešaka,	 zbog	 čega	 može	
ugroziti	 bezbednost	 pacijenata.	 Ova	 studija	 je	 imala	 za	 cilj	 istraživanje	 broja	 grešaka	
koje	 nastaju	 u	 procesu	 izdavanja	 lekova	 u	 javnim	 apotekama	 u	 Srbiji,	 kao	 i	 njihovih	
zajedničkih	uzročnih	faktora.	
Studija	 preseka	 sprovedena	 je	 u	 periodu	 januar‐jun	 2016.	 godine,	
distribuiranjem	 upitnika	 nacionalnom	 reprezentativnom	 uzorku	 farmaceuta	 u	
državnim	 i	 privatnim	 javnim	 apotekama	 u	 Srbiji.	 Upitnik	 je	 sadržao	 delove	 u	 vezi	 sa	
socio‐demografskim	 karakteristikama	 ispitanika,	 nastankom	 propusta	 u	 izdavanju	
lekova	na	njihovom	radnom	mestu,	brojem	takvih	incidenata,	kao	i	njihovim	uzročnim	
faktorima.	Deskriptivna	i	inferencijalna	statistička	analiza	izvršena	je	korišćenjem	SPSS	
softvera	ver.	21.0.	
U	 studiji	 je	 učestvovalo	 1004	 ispitanika,	 pretežno	 ženskog	 pola	 (94.9%),	
prosečne	 starosti	 41±10	 godina	 i	 radnog	 iskustva	 14±10	 godina.	 Približno	 jedna	
polovina	 ispitanika	 (49%)	 potvrdno	 je	 odgovorila	 na	 pitanje	 da	 li	 je	 na	 njihovom	
radnom	mestu	načinjena	greška	u	proteklih	6	meseci.	 Prosečan	broj	 ovih	 incidentnih	
događaja	 bio	 je	 2	 (opseg	 1‐20),	 dok	 je	 ukupan	 broj	 prijavljenih	 propusta	 bio	 941.	
Farmaceuti	 zaposleni	 u	 državnim	 apotekama	 su	 u	 statistički	 značajno	 većem	 udelu	
prijavili	nastanak	grešaka	u	izdavanju	lekova	u	odnosu	na	učesnike	iz	privatnih	apoteka	
(p<0.001),	dok	u	vezi	 sa	 starošću	 i	 radnim	 iskustvom	 ispitanika	nije	uočena	značajna	
razlika.	Najznačajniji	 zajednički	uzročni	 faktori	prema	stavu	 farmaceuta	uključivali	 su	
preopterećenje	radom	i	veliki	broj	recepata	(42%),	nečitak	rukopis	lekara	(42%),	kao	i	
ometanje	u	radu	(pacijenti,	telefonski	pozivi,	buka)	(21%).	
Ova	studija	je	identifikovala	veliki	broj	grešaka	koje	nastaju	u	procesu	izdavanja	
lekova	u	javnim	apotekama	u	Srbiji,	kao	i	najznačajnije	zajedničke	uzročne	faktore	ovih	
tipova	incidenata.	U	skladu	sa	tim,	potrebno	je	prospektivno	definisati	korektivne	mere	
sa	 ciljem	 delovanja	 na	 uočene	 barijere	 i	 smanjenja	 broja	 incidenata,	 kao	 i	 sprovesti	
dalje	istraživanje	stope	grešaka	u	izdavanju	lekova.	
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Medicines	 dispensing	 represents	 an	 error‐prone	 activity,	 therefore	 potentially	
jeopardizing	 patient	 safety.	 This	 study	 aimed	 to	 explore	 the	 number	 of	 dispensing	
errors	in	Serbian	community	pharmacies	as	well	as	to	assess	the	main	joint	root	causes	
of	such	occurrences.	
A	 cross‐sectional	 survey	 was	 performed	 from	 January	 to	 June	 2016	 by	
distributing	 a	 self‐administered	 questionnaire	 to	 a	 nationwide	 sample	 of	 community	
pharmacists	in	Serbia.	The	questionnaire	included	sections	related	to	the	participants’	
socio‐demographic	 characteristics,	 as	 well	 as	 their	 awareness	 of	 dispensing	 errors	
being	 committed,	 number	of	 such	occurrences	 and	 their	 root	 causes.	Descriptive	 and	
inferential	statistical	analyses	were	conducted	using	SPSS	Statistics	software	ver.	21.0.	
The	 study	 included	 1,004	 participants,	mainly	 female	 (94.9%),	 with	 the	mean	
age	 41±10	 years	 and	 mean	 registration	 length	 14±10	 years.	 Almost	 half	 the	
respondents	(49%)	demonstrated	the	awareness	of	dispensing	errors	being	committed	
at	their	workplace	during	the	past	6	months.	The	median	number	of	such	occurrences	
was	2	(range	1‐20),	while	the	total	number	of	dispensing	errors	reported	was	941.	The	
practitioners	 working	 in	 state‐owned	 community	 pharmacies	 were	 more	 likely	 to	
report	the	occurrence	of	dispensing	incidents	compared	to	those	from	privately‐owned	
community	 pharmacies	 (p<0.001),	 while	 no	 statistically	 significant	 difference	 was	
found	 in	 terms	 of	 participants’	 age	 and	work	 experience.	 The	main	 joint	 root	 causes	
included	 work	 overload	 and	 high	 prescription	 volume	 (42%),	 illegible	 prescriber’s	
handwriting	 (42%),	 as	 well	 as	 interruptions	 and	 distractions	 during	 dispensing	
(patients,	telephone	calls,	noise)	(21%).	
This	 study	 revealed	 a	 substantial	 number	 of	 dispensing	 errors	 occurring	 in	
Serbian	community	pharmacies,	as	well	as	the	main	joint	root	causes	of	such	incidents.	
Accordingly,	 it	 is	 necessary	 to	 define	 the	 corrective	 actions	 prospectively	 in	 order	 to	
tackle	 barriers	 identified	 and	 reduce	 the	 number	 of	 incidents,	 as	well	 as	 to	 perform	
further	research	on	dispensing	error	rates.	
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Izdavanje	lekova	predstavlja	visoko	rizičan	proces,	sklon	nastanku	propusta.	Cilj	
ove	 studije	 je	 sprovođenje	 prospektivne	 analize	 rizika	 u	 procesu	 izdavanja	 lekova	 u	
javnim	 apotekama	 radi	 identifikacije,	 kvantifikacije	 i	 prioritizacije	 potencijalnih	
grešaka,	 kao	 i	 definisanja	 korektivnih	 mera	 za	 smanjenje	 rizika	 za	 bezbednost	
pacijenata.	
Analiza	 načina	 (oblika)	 i	 efekata	 otkaza	 (FMEA)	 je	 sprovedena	 u	 periodu	 od	
januara	 do	 maja	 2016.	 godine	 u	 Beogradu,	 Srbiji.	 Najpre	 je	 multidisciplinarni,	
desetočlani	 tim	 primenom	 tehnike	 „oluja	 ideja”	 kreirao	 dijagram	 toka	 analiziranog	
procesa	 i	 identifikovao	 potencijalne	 greške,	 zajedno	 sa	 njihovim	 uzrocima	 i	
posledicama.	Zatim	su	izračunati	brojevi	prioriteta	rizika	(RPN)	za	svaku	potencijalnu	
grešku,	na	osnovu	njene	ozbiljnosti,	učestalosti	 i	detektabilnosti.	Najzad,	definisane	su	
korektivne	 mere	 i	 procenjeni	 su	 njihovi	 potencijalni	 efekti	 za	 greške	 sa	 najvišim	
vrednostima	RPN‐ova.	
FMEA	analiza	je	identifikovala	30	potencijalnih	grešaka,	među	kojima	su	najviše	
vrednosti	 RPN‐ova	 bile	 pripisane	 neuspehu	 u	 identifikaciji	 ili	 rešavanju	 terapijskih	
problema	za	datog	pacijenta	(RPN	48),	kao	i	izdavanju	pogrešnog	leka,	ili	leka	pogrešne	
jačine,	 farmaceutskog	 oblika	 ili	 količine	 (RPN	 40).	 Predloženo	 je	 jedanaest	 opštih	 i	
specifičnih	 korektivnih	 mera,	 među	 kojima	 su	 najefikasnije	 uključivale	 normiranje	 i	
strukturiranje	usluge,	uvođenje	dodatne	kontinuirane	edukacije	 i	obuke	farmaceuta	iz	
oblasti	 farmakoterapije,	kao	 i	 implementaciju	zdravstvenih	tehnologija	za	elektronsko	
propisivanje	i	prenos	recepata	u	apoteke.	Suma	vrednosti	RPN‐ova	je	smanjena	sa	583	
na	 293	 nakon	 hipotetičke	 implementacije	 predloženih	 intervencija,	 ukazujući	 na	
potencijalno	smanjenje	rizika	od	50.3%.	
Sprovođenjem	 FMEA	 analize	 je	 identifikovan	 veliki	 broj	 grešaka	 i	 korektivnih	
mera	 u	 vezi	 sa	 procesom	 izdavanja	 lekova	 na	 primarnom	 nivou	 zdravstvene	 zaštite.	
Dodatno,	 uočen	 je	 značajan	 potencijal	 za	 smanjenje	 rizika	 od	 nastanka	 grešaka	 u	
izdavanju	 lekova	u	slučaju	 implementacije	kombinacije	predloženih	 intervencija,	čime	
je	 dobijena	 potvrda	 koncepta	 da	 je	 FMEA	 koristan	 alat	 za	 unapređenje	 bezbednosti	
pacijenata	i	kvaliteta	farmaceutske	usluge	izdavanja	lekova	u	javnim	apotekama.	
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Medicines	 dispensing	 is	 considered	 to	 be	 a	 high‐risk	 and	 failure‐prone	
pharmaceutical	activity.	This	study	aimed	to	perform	a	prospective	risk	analysis	of	this	
process	in	the	community	pharmacy	setting	to	identify,	quantify	and	prioritize	potential	
failure	modes,	as	well	as	to	define	adequate	measures	for	patient	safetyrisk	reduction.	
Failure	Mode	and	Effects	Analysis	(FMEA)	was	conducted	from	January	to	May	
2016	 in	 Belgrade,	 Serbia.	 First,	 a	 multidisciplinary	 ten‐member	 team	 used	
brainstorming	to	diagram	the	dispensing	process	and	identify	failure	modes,	along	with	
their	 causes	 and	 effects.	 Then,	 the	Risk	Priority	Numbers	 (RPNs)	were	 calculated	 for	
each	 failure	 mode,	 based	 on	 its	 severity,	 occurrence	 and	 detectability.	 Finally,	
corrective	actions	were	developed	and	their	potential	effects	assessed	for	failure	modes	
with	high	RPNs.	
The	analysis	yielded	30	failure	modes,	of	which	the	highest	RPNs	were	assigned	
to	 the	 failure	 in	 identifying	 and	 resolving	 drug‐related	 problems	 (RPN	 48)	 and	 to	
dispensing	of	 the	wrong	medicine,	or	 its	strength,	 form,	or	quantity	(RPN	40).	Eleven	
corrective	actions,	both	general	and	stage‐specific,	were	suggested.	The	most	significant	
ones	included	service	re‐structuring	,pharmacists’	education	and	training	in	the	field	of	
pharmacotherapy,	as	well	as	introduction	of	healthcare	technologies	for	computerized	
prescribing	and	transmission	of	prescriptions	to	the	pharmacies.	The	sum	of	RPNs	was	
reduced	 from	 583	 to	 293	 after	 the	 hypothetic	 implementation	 of	 corrective	 actions,	
which	equals	a	risk	reduction	of	50.3%.	
Various	failure	modes	and	corrective	actions	related	to	the	medicines	dispensing	
at	the	primary	care	level	have	been	revealed.	Additionally,	the	combination	of	measures	
proposed	 has	 been	 estimated	 as	 highly	 effective	 in	 reducing	 the	 risk	 of	 dispensing	
errors,	 indicating	 that	 FMEA	 approach	 is	 capable	 of	 providing	 useful	 solutions	 that	
could	 markedly	 improve	 patient	 safety	 and	 pharmaceutical	 service	 quality	 of	 the	
medicines	dispensing	in	community	pharmacies.	
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Critical	 incident	 tehnique	 (CIT)	 sadrži	 set	 procedura	 za	 sakupljanje	 direktnih	
opservacija	 ljudskog	 ponašanja	 u	 pravcu	 da	 olakša	 njihovu	 sposobnost	 u	 rešavanju	
praktičnih	 problema.	 CIT	 je	 dobro	 ustanovljeno	 kvalitativno	 sredstvo	 za	 istraživanje	
koje	 se	 koristi	 u	 mnogim	 oblastima	 zdravstvenih	 nauka,	 uključujući	 negu,	 medicinu,	
stomatologiju,	farmaciju	i	njihove	sisteme	edukacije	(korisnika	i	davaoca	usluga).	To	je	
fleksibilan	set	principa	koji	mogu	da	se	modifikuju	u	zavisnosti	od	potreba	situacije.	Cilj	
ovog	 rada	 je	 analiza	 upotrebe	 metode	 CIT	 (Critical	 Incident	 Tehnique)	 u	 oblasti	
zdravstvene	 zaštite	 kao	 i	 kritički	 osvrt	 na	 mogućnost	 korišćenja	 u	 istraživanju	
farmaceutske	prakse.		
Izvršen	je	pregled	literature	u	dve	elektronske	naučne	baze	(PubMed	i	SciDirect)	
po	ključnim	rečima:	Critical	incident	tehnique,	health	care,	risk	management,	pharmacy	
practice,	 (2007‐2017),	 a	 nakon	 toga	 su	 odabrani	 radovi	 po	 kriterijumima	 za	
uključivanje/isključivanje,	 a	 koji	 su	 poslužili	 za	 analizu.	 Od	 evidentiranih	 1047	
publikacija,	 15	 radova	 je	 zadovoljilo	 kriterijume	 uključivanja/isključivanja	 u	 našoj	
analizi.	Pubikacije	koje	su	pokazale	upotrebnu	vrednost	CIP	tehnike	su	najzastupljenije	
u	oblasti	zdravstvene	nege	gde	se	ova	metoda	koristila	kao	tehnika	ispitivanja	socijalnih	
aspekata	 od	 značaja	 za	 rad	 medicinskih	 sestara,	 kao	 i	 na	 zadovoljstvo	 pacijenata	
uslugom.	 Metoda	 CIT	 se	 pokazala	 kao	 efikasna	 u	 pronalaženju	 uzroka	 ključnih	
problema	u	svakodnevnom	radu	zdravstvenih	radnika.	U	oblasti	 farmaceutske	prakse	
je	evidentirano	svega	četiri	publikacije	gde	je	korišćena	CIT	za	razumevanje	određenih	
problema,	 a	 samim	 tim	 za	 definisanje	 korektivnih	 i	 preventivnih	 mera	 koje	 mogu	
poslužiti	u	smanjenima	rizika	aktivnosti	aktera	zdravstvenih	usluga.	
CIT	 metoda	 u	 oblasti	 zdravstvenih	 nauka	 se	 pokazala	 kao	 efikasna	 u	
pronalaženju	odgovora	u	analizi	koraka	procesa	rada	zdravstvenih	radnika	gde	postoji	
mogućnost	rizika	i	grešaka,	a	koje	mogu	da	se	preveniraju	i	te	poboljša	kvalitet	rada.	S	
obzirom	da	su	radne	aktivnosti	u	oblasti	 farmaceutske	prakse	najčešće	visokog	rizika	
po	bezbednost	pacijenata,	prvi	primeri	korišćenja	CIT	metode	pokazuju	da	se	značajno	
može	 unaprediti	 sistem	 upravljanja	 rizikom	 i	 kontinuirano	 poboljšati	 farmaceutske	
zdravstvne	usluge	i	ishodi.	
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Critical	incident	tehnique	(CIT)	contains	a	set	of	procedures	for	collecting	direct	
observations	 of	 human	 behavior	 in	 order	 to	 facilitate	 their	 ability	 to	 solve	 practical	
problems.	 CIT	 is	 a	 well‐established	 qualitative	 research	 tool	 used	 in	 many	 areas	 of	
health	care,	including	care,	medicine,	dentistry,	pharmacy	and	their	education	systems.	
It	 is	 a	 flexible	 set	 of	 principles	 that	 can	 be	modified	 depending	 on	 the	 needs	 of	 the	
situation.	The	aim	of	this	paper	is	to	analyze	the	use	of	the	Critical	Incident	Technique	
(CIT)	method	in	the	field	of	health	care	as	well	as	a	critical	overview	of	the	possibility	of	
using	in	the	research	of	pharmaceutical	practice.	
A	 review	 of	 the	 literature	 in	 two	 electronic	 scientific	 bases	 (PubMed	 and	
SciDirect)	was	performed	in	the	following	key	words:	Critical	incident	technique,	health	
care,	 risk	 management,	 pharmacy	 practice,	 (2007‐2017),	 after	 which	 works	 were	
selected	according	to	the	criteria	for	inclusion/which	were	used	for	analysis.	
Out	of	1047	publications,	15	works	met	the	criteria	of	inclusion/exclusion	in	our	
analysis.	It	was	noted	that	in	the	field	of	nursing,	the	CIT	method	was	the	most	used	as	a	
technique	for	examining	social	aspects	that	affect	the	work	of	nurses	and	the	patient's	
satisfaction	with	the	service.	The	CIT	method	proved	to	be	effective	in	finding	the	cause	
of	the	key	problems	in	the	daily	work	of	health	workers.In	the	field	of	pharmacy,	only	
four	papers	were	used	that	used	the	CIT	to	understand	certain	problems,	and	therefore	
for	adequate	corrective	and	preventive	measures.	
The	 CIT	method	 is	 represented	 in	 various	 fields	 of	 science	 and	 in	 the	 field	 of	
health	has	proved	to	be	effective	in	finding	answers	in	which	steps	the	work	of	health	
workers	has	 the	possibility	of	 risks	and	mistakes	 that	 can	be	prevented	and	 improve	
the	quality	of	work.	Considering	that	in	the	field	of	pharmacy	a	high	risk	area	for	patient	
safety,	the	use	of	the	CIT	method	can	significantly	improve	the	risk	management	system	
and	the	continuous	improvement	of	pharmaceutical	health	care.	
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Prethodne	 studije	 farmaceutske	 prakse	 su	 pokazale	 da	 roditelji	 ograničeno	
razumeju	informacije	navedene	na	pakovanjima	i	uputstvima	za	lek,	i	da	ne	mogu	uvek	
identifikovati	 navode	 upozorenja.	 Pacijenti	 niže	 zdravstvene	 pismenosti	 imaju	manju	
sposobnost	 da	 tačno	 objasne	 značenje	 upozorenja	 o	 bezbednosti	 i	 efikasnosti	 u	
Uputstvu	 za	 lek.	 Rečenice	 upozorenja	 uključuju	 informaciju	 da	 neki	 lekovi	 izazivaju	
„osetljivost	 na	 Sunce”,	 i	 da	 mleko	 ishrane	 može	 smanjiti	 apsorpciju	 nekih	 lekova	
uključujući	 antibiotike.	 Naš	 cilj	 je	 da	 se	 ispita	 koliko	 roditelji	 razumeju	 upozorenja	 o	
izlaganju	suncu	i	upotrebi	hrane	koja	sadrži	mleko	u	toku	primene	terapije	kod	dece	i	
povezanost	farmakoterapijske	pismenosti.			
Ispitivanje	 je	 sprovedeno	 među	 roditeljima	 u	 vrtićima	 iz	 nekoliko	 opština	 u	
Beogradu,	 od	 septembra	 do	 oktobra2016.	 Za	 ispitivanje	 funkcionalne	 zdravstvene	
pismenosti	korišćen	je	S‐TOFHLA	instrument	na	srpskom,	uz	sociodemografski	upitnik.	
Razumevanje	navoda	upozorenja	je	ispitano	pomoću	prethodno	testiranog	upitnika	za	
ispitivanje	farmakoterapijske	pismenosti	roditelja	(PTHL‐SR).			
Ukupno,	300	roditelja	 je	učestvovalo	u	 ispitivanju.	Većina	roditelja	su	bile	žene	
(80,7%),	 starosti	 30‐40	 godina	 (75,3%),	 sa	 dvoje	 dece	 (66%).	 Skoro	 svi	 ispitanici	 su	
imali	 adekvatnu	 funkcionalnu	 zdravstvenu	 pismenost	 i	 znali	 su	 pouzdane	 izvore	
informacija	o	lekovima	(80%).	Prosečni	procenat	tačnih	odgovora	u	PTHL‐SR	upitniku	
bio	 je	 78%	 (SD=13,37).	 Ipak,	 svaki	 treći	 roditelj	 (36%)	 nije	mogao	 tačno	 da	 objasni	
navod	upozorenja	 o	 izlaganju	 suncu	 prilikom	 terapije	 uz	 tumačenje	 da	 dete	 ne	 treba	
izvoditi	 napolje	 dok	 koristi	 lek.	 Svaki	 peti	 roditelj	 (20%)	 nije	 u	 potpunosti	 znao	 da	
protumači	značenje	upozorenja	o	upotrebi	mleka.		
Roditelji	predškolske	dece	u	Srbiji	su	upoznati	o	pouzdanim	izvorima	informacija	
o	 lekovima,	 ali	 često	 ne	 umeju	 da	 potpuno	 protumače	 označena	 upozorenja	 o	
interakcijama	 lekova	 tokom	 izlaganja	 suncu	 i	 interakcijama	 sa	 hranom.	 Farmaceuti	 u	
apotekama	imaju	značajnu	ulogu,	jer	bi	trebalo	da	upozorenja	objasne	jasnijim	rečima	i	
tako	utiču	na	poboljšanje	efikasnosti	i	bezbednosti	terapije.			
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Previous	 studies	 from	 pharmacy	 practice	 showed	 that	 parents	 have	 limited	
understanding	 of	 statements	written	 on	 package	 and	 leaflets	 of	medicines	 and	 could	
not	always	 identify	warning	statements.	Patients	with	 lower	health	 literacy	were	 less	
able	 to	 correctly	explain	 the	meaning	of	warnings	 in	patient	 information	 leaflets	 for	
safety	 and	 efficacy	 reasons.	 These	 warning	 statements	 include	 info	 that	 some	
medicines	are	„sun‐sensitizing”,	and	milk	from	food	can	reduce	the	absorption	of	many	
drugs	 including	 antibiotics.	 We	 aimed	 to	 investigate	 parental	 understanding	 of	
warning	 statements	 about	 sun	 exposure	 and	 milk	 consumption	 during	 children's	
therapy	and	association	of	pharmacotherapy	literacy.		
The	 survey	 was	 carried	 out	 among	 parents	 in	 kindergartens	 from	 few	
municipalities	 of	 Belgrade,	 from	 September	 to	 October,	 2016.	 As	 a	 measure	 of	
functional	 health	 literacy,	 S‐TOFHLA	 instrument	 in	 Serbian	 was	 administered	 with	
socio‐demographic	questionnaire.	Parental	understanding	of	warning	 statements	was	
assessed	with	a	pre‐tested	self‐administered	questionnaire	(Parental	pharmacotherapy	
literacy	questionnaire	–Serbian,	PTHL‐SR).		
Altogether,	 300	 parents	 participated	 in	 the	 study.	 Most	 of	 parents	 who	
participated	 in	 the	 study	 were	 women	 (80.7%),	 aged	 30‐40	 years	 (75.3%),	 with	 2	
children	(66%).	Almost	all	had	adequate	health	literacy,	and	knew	the	reliable	source	of	
information	about	medicines	(80%).	The	mean	percent	of	correctly	answered	questions	
in	 PTHL‐SR	 questionnaire	was	 78%	 (SD=13.37).	 However,	 every	 third	 parent	 (36%)	
could	not	properly	interpret	warning	statement	about	sun	exposure	during	therapy	and	
interpreted	 that	 child	 should	 not	 go	 outside	 during	medicine	 use.	 Every	 fifth	 parent	
(20%)	couldn’t	fully	explain	the	meaning	of	warning	statement	about	milk.		
Parents	 in	 Serbia	 are	 aware	of	 reliable	 source	of	 information	about	medicines,	
but	they	often	don’t	know	to	fully	interpret	warning	labels	about	sun	exposure	and	food	
interactions	 with	 medicines.	 Pharmacists	 form	 community	 pharmacies	 play	 an	
important	role,	as	they	should	explain	these	warnings	in	simpler	words,	thus	improving	
safety	and	efficacy	of	therapy.		
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Interakcije	 hrane	 i	 antimikrobnih	 agenasa	 mogu	 kompromitovati	 efikasnost	 i	
bezbednost	terapijskog	režima,	kao	i	nutritivni	status	pacijenta.	Kako	bi	prevenirali	iste,	
zdravstveni	 profesionalci	 konsultuju	 referentne	 izvore	 informacija.	 Sažetak	
karakteristika	leka	(eng.	Summary	of	Product	Characteristics,	SPC)	je	osnov	pouzdanog	i	
objektivnog	 informisanja,	 i	u	slučaju	generičkih	 lekova	sadržaj	dokumenata	bi	 trebalo	
da	je	konzistentan.		
Cilj	istraživanja	je	bio	za	generičke	antimikrobne	lekove	komparirati	informacije	
o	 interakcijama	 sa	 hranom,	 i	 razmotriti	 uticaj	 relevantnih	 faktora	 (datum	 prve	
autorizacije	i	broj	generičkih	lekova)	na	ishod	analize.				
SPC	za	sve	generičke	antimikrobne	lekove	za	sistemsku	upotrebu	su	preuzeti	sa	
veb‐sajta	 Agencije	 za	 lekove	 i	 medicinska	 sredstva	 Srbije;	 i	 iskazi	 od	 značaja	 su	
ekstrahovani	iz	različitih	sekcija	dokumenta	i	komparirani.	Komparacija	je	bila	bazirana	
na	 kategorizaciji	 iskaza	 o	 interakcijama	 u	 jednu	 od	 pet	 kategorija:	 „efekti	nutritivnog	
statusa	 na	 dejstvo	 leka”,	 „efekti	 hrane	 kao	 obroka	 na	 dejstvo	 leka”,„efekti	 specifičnog	
nutrijenta	na	dejstvo	 leka”,	 „efekti	 leka	na	 status	nutrijenta”	 i	 „efekti	 leka	na	nutritivni	
status”.	
Ukupno	 160	 SPC	 je	 preuzeto	 za	 30	 generičkih	 lekova	 (prosečan	 broj	 5,33	
(SD=4,14);	 mediana	 4,00	 (IKR=5);	 opseg:	 2‐18).	 Devet	 (30%)	 antimikrobnih	 lekova	
(azitromicin,	 klaritromicin,	 cefazolin,	 cefepim,	 pipemidinska	 kiselina,	 ciprofloksacin,	
levofloksacin,	 moksifloksacin	 i	 gentamicin)	 je	 imalo	 nekonzistentne	 informacije.	
Nekonzistentnost	 je	 bila	 u	 vezi	 sa	 različitim	 kategorijama	 interakcija,	 i	 u	 izvesnim	
slučajevima	 mogla	 je	 imati	 klinički	 važne	 implikacije	 (gentamicin,	 fluorohinoloni).	
Postojanje	 većeg	 broja	 generičkih	 lekova	 je	 bilo	 u	 vezi	 sa	 identifikovanim	 razlikama	
(p=0,021).	
Jedna	trećina	generičkih	antimikrobnih	lekova	je	 imala	nekonzistentne	iskaze	o	
interakcijama	 hrana‐lek.	 S	 obzirom	 na	 potencijalne	 kliničke	 implikacije,	 trebalo	 bi	
razmotriti	strategije	za	harmonizaciju	informacija.						
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Food‐antimicrobial	agent	interactions	can	compromise	the	efficacy	and	safety	of	
therapeutic	regimen,	as	well	as	the	nutritional	status	of	the	patient.	In	order	to	prevent	
them,	 health	 professionals	 consult	 the	 reference	 sources	 of	 information.	 Summary	 of	
Product	Characteristics	 (SPC)	 is	 the	basis	 for	 reliable	and	objective	 informing,	 and	 in	
the	case	of	generic	medicines	the	content	of	documents	should	be	consistent.		
The	 aim	 study	 was	 to	 compare	 information	 on	 food‐antimicrobial	 drug	
interactions	for	generic	drugs,	and	to	consider	the	influence	of	relevant	factors	(date	of	
first	authorisation	and	number	of	generic	drugs)	on	the	outcome	of	evaluation.	
SPCs	 for	 all	 generic	 antimicrobials	 for	 systemic	 use	 were	 retrieved	 from	 the	
Medicines	 and	Medical	 Devices	 Agency	 of	 Serbia	website,	 and	 statements	 of	 interest	
were	extracted	from	different	sections	and	were	compared.	The	comparision	was	based	
on	 categorization	 of	 statements	 on	 interaction	 into	 one	 of	 five	 categories:	 „effect	 of	
nutrition	 status	 on	 drug	 action”,	 „effect	 of	 food	 in	 general	 on	 drug	 action”,	 „effect	 of	
specific	nutrients	or	 food	components	on	drug	action”,	 „effects	of	drugs	on	nutrient	and	
metabolic	status”,	or	„effects	of	drugs	on	nutrition	status”.	
A	 total	 of	 160	 SPCs	 were	 retrieved	 for	 30	 generic	 drugs	 (mean	 number	 5.33	
(SD=4.14);	 median	 4.00	 (IQR=5);	 range:	 2‐18).	 Nine	 (30%)	 antimicrobials	
(azithromycin,	 clarithromycin,	 cefazolin,	 cefepime,	 pipemidic	 acid,	 ciprofloxacin,	
levofloxacin,	 moxifloxacin	 and	 gentamicin)	 had	 inconsistent	 information.	 The	
inconsistency	was	 related	 to	different	 categories	of	 interactions,	 and	 in	 some	cases	 it	
could	 have	 clinically	 important	 implications	 (gentamicin,	 fluoroquinolones).	 The	
existence	 of	 a	 larger	 number	 of	 generic	 medications	 was	 related	 to	 identified	
differences	(p=0.021).	
One	 third	 of	 generic	 antimicrobials	 had	 inconsistent	 food‐drug	 interaction	
statements.	 Given	 the	 potential	 clinical	 implications,	 strategies	 for	 harmonization	 of	
information	should	be	considered.			
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Lažni	 lekovi	 i	 medicinski	 proizvodi	 predstavljaju	 ogromnu	 opasnost	 po	 javno	
zdravlje	 na	 globalnom	 nivou.	 Ilegalna	 industrija	 i	 međunarodne	 kriminalne	 mreže	
zarađuju	stotine	milijardi	evra	godišnje	na	proizvodnji	i	distribuciji	ovih	proizvoda	koji	
se	uglavnom	nude	preko	Interneta,	i	direktno	su	odgovorni	za	smrt	i	teške	zdravstvene	
posledice	 kod	 stotina	 hiljada	 ljudi,	 a	 naročito	 dece.	 Međunarodne	 organizacije	 i	
nacionalna	 regulatorna	 tela	 se	 aktivno	 bore	 protiv	 ove	 pošasti	 kako	 kroz	 operativne	
akcije,	 ali	 i	 podizanje	 svesti	 o	 rizicima	 koje	 pacijenti	 preuzimaju	 kada	 se	 odluče	 da	
nabave	lek	mimo	legalnog	lanca	snabdevanja	‐	apoteka.	Rad	ima	za	cilj	da	pokaže	jednu	
naučno	utemeljenu		edukativnu	kampanju	širokog	obuhvata	na	temu	podizanje	svesti	o	
falsifikovanih	 lekovima,	 nastale	 u	 saradnji	 Agencija	 za	 lekove	 Italije	 i	 Srbije	 i	 Saveta	
Evrope.		
Multidisciplinarni	 tim	 iz	 Italije	 i	 Srbije	 je	 razvio	 materijal	 ‐	 interaktivno	
pripovedačko	 oruđe,	 koje	 kombinuje	 farmaceutske	 činjenice	 i	 istražne	 podatke	 sa	
psihološkom	metodologijom.	 Ono	 je	 korišćeno	 udirektnim	 kontaktima	 sa	 mladima	 u	
vidu	 predavanja	 i	 radionica	 i	 imalo	 konkretne	 psiho‐pedagoške	 rezultate	 u	 pogledu	
usvajanja	ključnih	poruka	i	modela	ponašanja	izbegavanja	rizika.		
Trogodišnje	 aktivnosti	 u	 promociji	 projekta	 „Lana	 Tafi	 ‐	 Otvoreni	 umovi,	
slobodni	umovi”	pokazuju	da	se	kroz	kontinuirani	uticaj	 i	prisustvo	u	 javnosti,	kako	u	
medijima,	ali	pre	svega	u	školama,	fakultetima,	i	stručnim	skupovima	može	obezbediti	
trajna	 i	 temeljna	edukovanost	ciljnih	 javnosti	o	pretnji	koju	predstavljaju	 lažni	 lekovi.	
Time	 se	 ostvaruju	 uspesi	 u	 pogledu	 suštinskog	 razumevanja	 problematike,	 daljeg	
širenja	informacija	iz	„Lana	Tafi”	izdanja,	pa	čak	dovodi	do	smanjenja	potražnje	za	ovim	
proizvodima.	
Neophodno	 je	upotrebiti	dalje	 resurse	kako	bi	 se	uz	 internacionalnu	podršku	 i	
koordinaciju	 nastavila	 ova	 i	 slične	 inicijative	 koje	 ostvaruju	 konkretne,	 merljive	
rezultate,	ali	takođe	zahtevaju	konstantnu	prisutnost	i	strpljiv	rad	sa	mladima.	
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False	medicines	and	medical	products	pose	a	huge	public	health	threat	globally.	
The	 illegal	 industry	 and	 international	 criminal	 networks	 earn	hundreds	of	 billions	 of	
euros	annually	on	production	and	distribution	of	 these	products,	mainly	offered	over	
the	Internet,	and	directly	responsible	for	the	death	and	severe	health	consequences	of	
hundreds	of	 thousands	of	people,	 especially	 children.	 International	organizations	and	
national	 regulatory	 bodies	 actively	 fight	 against	 this	 monstrosity	 both	 through	
operational	actions	and	raising	awareness	on	risks	patients	take	when	they	purchase	a	
medicine	past	the	legal	supply	chain	‐pharmacy.	Aim	of	the	paper	is	to	show	the	results	
of	a	scientifically	crafted	and	effective	educational	campaign	on	a	wide	range	of	topics,	
developed	in	cooperation	with	the	Medicines	Agency	of	Italy	and	Serbia	and	the	Council	
of	Europe.	
A	 multidisciplinary	 team	 from	 Italy	 and	 Serbia	 has	 developed	 material	 ‐	 an	
interactive	narrative	tool	that	combines	pharmaceutical	facts	and	research	data	with	a	
psychological	methodology.	It	was	used	in	direct	contact	with	young	people	in	the	form	
of	lectures	and	workshops	and	had	concrete	psycho‐pedagogical	results	with	regard	to	
the	adoption	of	key	messages	and	risk	avoidance	models.	
Three‐year	 activities	 in	 promoting	 the	 project	 „Lana	 Tafi	 ‐	 Open	 minds,	 free	
minds”	show	that	through	continuous	influence	and	presence	in	the	public,	media,	but	
above	 all	 in	 schools,	 faculties,	 and	 professional	 meetings,	 permanent	 and	 basic	
educating	of	the	target	public	about	the	threat	from	falsified	medicines	can	be	ensured.	
This	 signifies	 achievements	 in	 terms	 of	 essential	 understanding	 of	 issues,	 further	
dissemination	of	information	from	the	„Lana	Tafi”	edition,	and	even	leads	to	a	decrease	
in	demand	for	these	products.	
It	is	necessary	to	use	further	resources	to	continue	these	and	similar	initiatives	
with	international	support	and	coordination	that	achieve	concrete,	measurable	results,	
but	also	require	constant	presence	and	patient	work	with	young	people.	
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The	 medical	 devices	 (MD)	 sector,	 including	 products	 ranging	 from	 simple	
bandages	 to	 the	 most	 sophisticated	 medical	 equipment,	 plays	 a	 crucial	 role	 in	 the	
diagnosis,	prevention,	monitoring	and	treatment	of	diseases.	It	helps	improve	quality	of	
life	of	disabled	people	and	also	people	rely	on	these	devices	every	day	and	expect	them	
to	 be	 safe	 and	 incorporate	 the	 latest	 improvements	 in	 science	 and	 innovation.	
Documentary	 analysis	 of	 benefits	 from	 new	 EU	 rules	 in	 order	 to	 ensure	 quality	 and	
safety	of	MD	was	performed.		
Healthcare	 professionals	 should	 be	 obliged	 to	 first	 improve	 the	 quality,	 safety	
and	reliability	of	MD	both	already	on	the	market	and	in	the	process	of	developing.	It	is	
of	essence	that	not	only	high‐risk	devices	be	under	very	strict	control,	but	also	general	
products,	 such	 as	 colored	 contact	 lenses,	 should	 be	 subject	 to	 stricter	 control	 before	
placed	on	the	market.	Also,	it	is	very	important	that	the	consumers	have	an	easy	access	
to	information,	most	of	which	will	be	enabled	by	the	EUDAMED	where	all	the	essential	
information	for	MDs	can	be	found.	For	implanted	devices,	an	„implant	card”	will	gives	
more	information	to	patients.	The	problem	of	existence	of	substandard	and	falsified	MD	
is	 an	 unacceptable	 risk	 to	 public	 health,	 so	 introduction	 of	 a	 new	 unique	 device	
identifier	 (UDI)	will	 allow	 easier	 traceability	 of	MD	 and	 also	 new	 rules	will	 enhance	
vigilance	 and	 market	 surveillance.	 Hence,	 collecting	 data	 about	 the	 performance,	
quality	and	safety	of	MD	at	EU	countries	is	a	must.	
Developing	 and	 placing	 a	 MD	 on	 the	 EU	 market	 requires	 consideration	 of	
regulatory	requirements	as	well	as	 intellectual	property	protection.	New	EU	rules	are	
made	 in	 order	 to	 ensure	 patient	 safety,	 strengthen	 the	 legal	 system,	 promote	
harmonization	 between	 EU	 countries	 and	 at	 the	 same	 time	 maintain	 the	 economic	
benefits	of	manufacturers.	
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Medical	Device	Regulation	(MDR)	re‐defines	the	post‐market	surveillance	(PMS)	
process	 and	 gives	 it	 a	 significant	 new	 role	 in	 the	 fundamentals	 for	 compliance	 with	
MDR	requirements.	Comparative	analysis	is	used	to	extract	and	clarify	the	key	steps	to	
be	 taken	 by	 the	manufacturers	 in	 order	 to	modify	 their	 quality	management	 system	
(QMS)	for	proactive	collection	and	review	of	experience	from	the	market	for	ensuring	
continuous	 maintenance	 of	 the	 quality,	 safety	 and	 efficacy	 of	 their	 products.	
Comparative	 analysis	 between	 PMS	 requirements	 in	 MDD93/42/EEC	 and	
MDR2017/745	has	been	performed.		
Comparative	analysis	has	shown	that	 in	the	new	MDR,	PMS	 is	not	only	defined	
(Article	2(60)),	 it	 is	 listed	as	one	of	the	general	obligations	of	all	manufacturers	(new	
Article	 10),	 it	 is	 also	 one	 of	 the	 topics	 specifically	 called	 out	 for	 monitoring	 by	 the	
person	 responsible	 for	 regulatory	 compliance	 (new	 Article15).	 Precisely	 what	 is	
expected	 of	 the	 manufacturer’s	 PMS	 system	 is	 set	 out	 in	 the	 new	 Article83.	 Among	
other	 things,	 PMS	 system	 is	 to	 be	 used	 to	 update	 the	 clinical	 evaluation,	 benefit‐risk	
determination,	instructions	for	use	and	labeling	etc.	As	oppose	to	MDR,	in	MDD,	PMS	is	
mentioned	and	not	clearly	defined	 in	Annex	X	 (Clinical	evaluation)	and	 in	conformity	
assessment	procedures	 (Annexes	 II‐VII).	Here	PMS	 is	 considered	a	 tool	 for	providing	
data	 for	update	of	 clinical	evaluation	with	manufacturers’	 obligation	 to	 “institute	and	
keep	up	to	date	a	systematic	procedure	to	review	experience	gained	from	devices	in	the	
post‐production	phase”.	
Compliance	with	new	MDR	 requires	manufacturers	 to	 create	 and	continuously	
maintain	effective	PMS	system.	This	can	be	achieved	by	playing	„an	active	role	during	
the	post‐market	phase	by	systematically	and	actively	gathering	information	from	post‐
market	experience	with	their	devices	in	order	to	update	their	technical	documentation	
and	 cooperate	 with	 the	 national	 competent	 authorities	 in	 charge	 of	 vigilance	 and	
market	surveillance	activities”.	
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Autsors	 ili	 autsorsing	 (eng.	 outsourcing)	 predstavlja	 proces	 isključivanja	
određenih	 aktivnosti	 i	 poslova	 iz	 organizacije	 koji	 nisu	 od	 strateškog	 značaja	 ‐	
poveravanje	aktivnosti/procesa	kvalifikovanim	ugovornim	partnerima	koji	će	ih	obaviti	
brže,	 bolje,	 jeftinije,	 kojima	 je	 dati	 proces	 osnovno	 poslovanje.	 Autsorsing	 u	 lancu	
snabdevanja	lekovima	je	veoma	kompleksan	zbog	strogih	regulativnih	odredbi	koje	se	
odnose	 na	 kvalitet	 i	 bezbednost	 lekova.	 Kreiranje	 liste	 incidenata	 i	 vodiča	 za	
identifikaciju	 rizika,	 kao	 i	 prevenciju	mogućeg	 stanja	 neuspeha	 prilikom	poveravanja	
aktivnosti	 ugovornom	 partneru	 ključnih	 procesa	 u	 farmaceutskoom	 lancu	
snabdevanjaindustriji.		
Na	 osnovu	 podataka	 iz	 literature	 i	 intervjua	 sa	 ekspertima	 iz	 oformljenog	
multidisciplinarnog	 tima,	 generisana	 je	 lista	 i	 pregled	 incidenata	 koji	 su	 zapaženi	
prilikom	poveravanja	aktivnosti	(eng.	outsource)	u	farmaceutskoj	industriji.	
Na	osnovu	generisane	liste	incidenata,	napravljena	je	baza	i	kategorizacija	rizika	
primenom	 FMEA	 metode	 određivanjem	 broja	 prioriteta	 rizika	 (RPN),	 pre	 i	 nakon	
implementacije	korektivnih/preventivnih	mera	(CAPA).	RPN	broj	upućuje	na	rizičnost	
perfomanse	ili	koraka,	gde	se	kritičnima	smatraju	sve	one	čiji	je	RPNveći	od	80	i	za	koje	
su	implementirane	CAPA.		
Zapaženo	 je	 da	 je	 najveći	 broj	 kritičnih	 rizika	 koji	 imaju	 RPN≥80	 u	 procesu	
proizvodnje,	distribucije	lekova	i	u	kliničkim	ispitivanjima,	alii	ostali	navedeni	rizici,	u	
zavisnosti	od	specifične	situacije	mogu	u	velikoj	meri	da	ugroze	bezbednost	pacijenata,	
da	dovedu	do	 velikih	 finansijskih	 gubitaka	 i	 ugrožavanja	 reputacije,	 pa	 je	 neophodno	
pre	 poveravanja	 aktivnosti	 davaocu	 usluge/ugovornom	 partneru	 uzeti	 u	 obzir	 sve	
navedene	rizike.	Ukoliko	se	CAPA	implementiraju	pre	početka	sprovođenja	aktivnosti,	u	
velikoj	meri	se	smanjuje	rizik.	
Korisnik	 usluge	mora	 da	 dobro	 poznaje	 proces	 i	 aktivnosti	 koji	 se	 poveravaju	
davaocu	 usluge,	 kako	 bi	 se	 minimizirali	 potencijalni	 rizici	 i	 neadekvatno	 obavljanje	
aktivnosti,	s	obzirom	da	je	konačna	odgovornost	na	organizaciji	koja	je	nosilac	procesa	
(korisnik	 usluge).	 Od	 ideje	 do	 realizacije	 autsorsinga	 treba	 koristiti	 procesni	 pristup	
koji	kombinuje	principe:	odlučivanja,	procene	rizika,	pregovaranja	i	ugovaranja.	
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Outsourcing	 is	 the	 process	 of	 transferring	 certain	 activities/processes	 from	 an	
organization	that	are	not	of	 strategic	 importance‐	activities	are	entrusted	to	qualified	
contract	 partners	who	will	 perform	 them	 faster,	 better,	 cheaper	 because	 outsourced	
activities	are	their	core	business.	Outsourcing	in	the	drug	supply	chain	is	very	complex	
due	to	strict	regulations	related	to	the	safety	and	quality	of	medicines.	The	aim	of	this	
research	is	to	create	a	list	of	incidents	and	guidelines	for	identifying	risks,	as	well	as	to	
prevent	 the	possible	outsourcing	 failure	of	a	 contractual	partner	 for	key	processes	 in	
the	pharmaceutical	industry.	
From	 literature	 data	 and	 on	 the	 basis	 of	 interviews	 with	 experts	 from	 the	
multidisciplinary	team,	a	list	of	incidents	was	generated,	according	to	the	incidents	that	
were	 noticed	 during	 the	 outsourcing	 of	 the	 key	 processes	 in	 the	 pharmaceutical	
industry.	
Based	on	the	generated	list	of	incidents,	a	risk	database	was	made,	as	well	as	risk	
categorization	before	and	after	the	implementation	of	corrective	/	preventive	measures	
(CAPA)	using	the	FMEA	method	by	determining	the	Risk	Priority	Number	(RPN).	RPN	
indicates	 risk,	 so	 if	RPN	 is	greater	 than	80,	 then	 the	 risk	 is	considered	as	 critical	and	
CAPAs	were	implemented.	
The	 majority	 of	 critical	 risks	 (RPN	 ≥	 80)	 have	 been	 observed	 in	 production,	
distribution	 and	 clinical	 trials.	 However,	 depending	 on	 the	 specific	 situation	 also	 the	
other	 risks	 can	 greatly	 endanger	 the	 safety	 of	patients,	 lead	 to	major	 financial	 losses	
and	 compromise	 company	 reputation,	 so	 it	 is	 necessary	 to	 take	 into	 account	 all	 the	
above	 risks	 before	 entrusting	 the	 activity.	 If	 the	 corrective	 and	 preventive	measures	
(CAPA)	are	implemented	before	the	start	of	the	activity,	the	risk	is	greatly	reduced.	
Service	 user	 is	 well	 aware	 of	 the	 process	 and	 activities	 that	 are	
entrusted/delegated	 to	 the	 service	 provider	 in	 order	 to	minimize	 potential	 risks	 and	
inadequate	 performance	 of	 the	 activity,	 since	 the	 ultimate	 responsibility	 relies	 on	
service.	 In	 this	 regard,	 when	 outsourcing,	 the	 process	 approach	 combining	 decision	
making,	 risk	 assessment,	 negotiation	 and	 contracting	 principles	 should	 be	 used	 from	
the	idea	to	realization.	
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Velike	 klimatske	 promene,	 potrošnja	 fosilnih	 goriva,	 globalno	 otopljavanje,	
zagađenje	 vazduha	 i	 vode,	 primoravaju	 civilizaciju	 na	 pronalaženje	 alternativnih	
rešenja	 kako	 bi	 se	 umanjila	 potrošnja	 postojećih	 resursa.	 U	 veku	 velikih	 i	 brzih	
promena,	tehnoloških	inovacija,	farmaceutska	delatnost	se	takođe	ubrzano	prilagođava	
nametnutim	 trendovima.	 Inovativni	 biznis	 u	 farmaceutskoj	 delatnosti	 pruža	 već	
razvijenom	 farmaceutskom	 „aparatu”	 mogućnost	 upoznavanja	 ili	 razvijanja	 novih	
farmaceutskih	 proizvoda	 ili	 usluga,	 uz	 pomoć	 novih	 tehnologija.	 Posebna	 pažnja	 u	
razvijanju	 farmaceutskih	 usluga	 su	 usluge	 transporta	 lekova	 i	medicinskih	 sredstava																					
(L	i	MS).	
Cilj	 istraživanja	 je	 pronalaženje	 alternativnih	 sistema	 za	 dostavu	
leka/medicinskih	 sredstava	 koji	 ispunjavaju	 ekološke	 standarde,	 principe	 Dobre	
distributivne	 prakse	 i	 pružanja	 pravovremene	 pomoći,	 odnosno,	 dostavljanje	 leka	 ili	
medicinskih	 sredstava	 bespilotnom	 letelicom.	 Istraživanje	 obuhvata	 dosadašnje	
projekte	i	saznanja,	inovativne	usluge	transporta	L	i	MS	u	lancu	snabdevanja,	u	svetu	i	
kod	 nas.	 Za	 potrebe	 rada	 izvršena	 je	 studija	 preseka	 pomoću	 namenski	 razvijenog	
upitnika.	Uzorak	je	sačinjavao	92	ispitanika	(zdravstveni	profesionalci	 i	nezdravstveni	
kadrovi	 zaposleni	 u	 zdravstvenim	ustanovama).	 Ispitani	 su	 njihovi	 stavovi	 vezano	 za	
ovaj	vid	transporta	leka/medicinskog	sredstva.	Rezultati	do	kojih	smo	došli	su	pokazali	
da	postoji	želja	i	potreba	da	se	zdravstvena	i	nezdravstvena	javnost	upozna	sa	jednom	
od	 mogućih	 inovacija	 u	 farmaceutskom	 biznisu,	 a	 koji	 bi	 uneo	 značajne	 promene	 u	
farmaceutskom	 poslovanju	 i	 svakako	 unapredila	 pravovremenost	 i	 kvalitet	
farmaceutske	usluge.	
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Huge	 climate	 change,	 fossil	 fuel	 consumption,	 global	 warming,	 air	 and	 water	
pollution,	 force	civilization	 to	 find	alternative	solutions	 to	 reduce	 the	consumption	of	
existing	 resources.	 In	 the	 century	 of	 big	 and	 fast	 changes,	 technological	 innovations,	
pharmaceutical	activity	is	also	rapidly	adapting	to	imposed	trends.Innovative	business	
in	 the	 pharmaceutical	 industry,	 provides	 an	 already	 developed	 pharmaceutical	
„machinery„	 the	ability	 to	 learn	or	develop	new	pharmaceutical	products	or	 services,	
with	 the	 help	 of	 new	 technologies.	 Particular,	 when	 it	 comes	 to	 the	 development	 of	
pharmaceutical	services,	is	the	transportation	of	medicines	and	medical	devices	(M	and	
MD).	
The	aim	of	the	research	is	to	find	alternative	ways	of	medicines/medical	devices	
delivery	 that	 meet	 environmental	 standards,	 the	 principles	 of	 Good	 Distribution	
Practices	 and	 the	 provision	 of	 timely	 assistance,	 that	 is,	 the	 delivery	 of	medicines	 or	
medical	 devices	 with	 unmanned	 aircraft.	 The	 research	 includes	 the	 projects	 and	
knowledge,	the	mentioned	innovations,	in	the	world	and	in	our	country.	
For	 the	 purposes	 of	 the	 work,	 a	 cross	 section	 study	 was	 carried	 out,	 using	 a	
deliberately	 developed	 questionnaire.	 The	 sample	 was	 made	 up	 of	 92	 respondents	
(health	professionals	 and,	non‐medical	 staff	 employed	 in	health	organizations).	Their	
attitudes	regarding	this	form	of	medicines/medical	devices	transport	were	examined.	
The	 results	we	have	 obatained	 showed	 that	 there	 is	 a	 desire	 and	need	 for	 the	
health	 professionals	 and	 non‐health	 public	 staff	 to	 become	 familiar	 with	 one	 of	 the	
possible	innovations	in	the	pharmaceutical	business,	which	would	introduce	significant	
changes	in	pharmaceutical	business	and	certainly	improve	the	timeliness	and	quality	of	
pharmaceutical	services.	
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Farmaceutsko	 tržište	 se	 menja	 dramatično	 iz	 godine	 u	 godinu,	 pri	 čemu	 ima	
veliki	 uticaj	 na	 farmaceutsku	 industriju.	 Cilj	 ovog	 rada	 je	 da	 prikaže	 trendove	 na	
farmaceutskom	tržištu	i	faktore	od	značaja,	koji	će	uticati	na	strategijuprometa	lekova	u	
budućnosti.Sprovedeno	 je	 istraživanje	pretraživanjem	publikacija	na	Google	Scholar‐u	
korišćenjem	 ključnih	 reči:	 pharmaceutical	 marketplace,	 pharmaceutical	 industry,	
pharma	marketing,	socio‐economic	trends,	itd.	
Identifikovano	 je	 sedam	 glavnih	 socijalno‐ekonomskih	 faktora,	 koji	 utiču	 na	
razvoj	 farmaceutskog	 tržišta.	 Jedan	od	 faktora	 je	porast	prevalence	hroničnih	bolesti,	
što	će	kao	posledicu	imati	smanjenje	cene	lekova	za	lečenje	hroničnih	bolesti.	Zatim,	sve	
je	 veći	 uticaj	 kreatora	 politike	 zdravstvene	 zaštite	 i	 platioca	 zdravstvene	 usluge	 na	
propisivanje	lekova.	Stoga	će	industrija	morati	u	cilju	povećanja	dobiti	da	sarađuje	i	sa	
platiocima	 i	davaocima	zdravstvene	usluge.	Bitan	 faktor	 je	porast	plaćanja‐po‐učinku,	
odnosno	 industrija	 će	morati	 da	 dokaže	 efektivnost	 svojih	 lekova.	 Značajan	 faktor	 je	
nestajanje	 granice	 između	 različitih	 oblika	 pružanja	 zdravstvene	 usluge,	 usled	
ekspanzije	primarnog	sektora	zdravstvene	zaštite	i	samomedikacije.	Zatim,	tržišta	su	u	
zemljama	razvoja	raznovrsna,	usled	čega	će	industrija	morati	da	se	prilagodi	njihovim	
individualnim	 potrebama.	 Fokus	 vlade	 u	 mnogim	 zemljama	 prelazi	 sa	 lečenja	 na	
prevenciju,	zbog	čega	će	industrija	morati	da	izgradi	nov	imidž	kako	bi	stekla	poverenje	
pacijenata.	Regulatorni	organi	postaju	sve	svesniji	rizika,	te	su	nacionalne	agencije	sve	
obazrivije	 prilikom	 izdavanja	 dozvole	 za	 lek.	 Takođe,	 tržište	 je	 zasićeno	 saradnicima	
prodaje.	 Velike	 internacionalne	 kompanije	 najavljuju	 značajna	 smanjenja	 broja	
saradnika,	većinom	u	oblasti	marketinga	i	prodaje.	Ukoliko	farmaceutska	industrija	želi	
nov,efektivan	 model	 marketinga	 i	 prodaje,	 moraće	 da	 sarađuje	 i	 sa	 platiocima	 i	
davaocima	zdravstvene	usluge.	
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The	 pharmaceutical	 marketplace	 is	 changing	 dramatically	 from	 year	 to	 year,	
with	great	 impact	on	the	pharmaceutical	 industry.	The	aim	of	 this	study	 is	 to	present	
trends	in	the	pharmaceutical	marketplace	and	important	factors,	which	is	expected	to	
influence	the	strategy	of	medicines	marketing	and	salesin	the	future.	The	research	was	
conducted	 by	 searching	 publications	 on	 Google	 Scholar	 using	 key	 words:	
pharmaceutical	 marketplace,	 pharmaceutical	 industry,	 pharma	 marketing,	 socio‐
economic	trends,	etc.	
Seven	major	 socio‐economic	 factors	 have	 been	 identified,	 which	 influence	 the	
development	of	 the	pharmaceutical	marketplace.	One	of	 the	 factors	 is	 the	 increase	 in	
the	 prevalence	 of	 chronic	 diseases,	 which	 will	 result	 in	 a	 reduction	 of	 the	 price	 of	
medicines	 for	 the	 treatment	of	chronic	diseases.	Thereafter,	healthcare	policy‐makers	
and	 payers	 are	 increasingly	 influencing	 drug	 prescribing.	 Therefore,	 in	 order	 to	
increase	 profit,	 the	 industry	 will	 have	 to	 cooperate	 with	 healthcare	 payers	 and	
providers.	An	important	factor	is	the	increase	in	pay‐for‐performance	i.e.	industry	will	
have	 to	 prove	 the	 effectiveness	 of	 its	 medicines.	 A	 significant	 factor	 is	 the	
disappearance	of	the	boundary	between	different	forms	of	healthcare,	due	to	expansion	
of	 the	 primary‐care	 sector	 and	 self‐medication.	 Then,	 markets	 of	 the	 developing	
countries	 are	 diverse,	 and	 industry	will	 have	 to	 adapt	 to	 their	 individual	 needs.	 The	
focus	of	government	in	many	countries	is	shifting	from	treatment	to	prevention,	which	
will	 require	 the	 industry	 to	 build	 a	 new	 image	 in	 order	 to	 gain	 trust	 of	 patients.	
Regulatory	 authorities	 are	 becoming	 more	 risk‐averse,	 and	 national	 agencies	 have	
become	much	more	cautious	about	approving	medicines.	Also,	the	market	is	saturated	
with	 sales	 representatives.	 Large	 international	 companies	 announce	 significant	
reductions	in	the	number	of	representatives,	many	of	them	in	marketing	and	sales.	
If	pharmaceutical	industry	wants	a	new,	effective	model	of	marketing	and	sales,	
it	will	have	to	collaborate	with	healthcare	payers	and	providers.	
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Antipsychotics	are	drugs	mainly	used	in	therapy	of	symptoms	of	psychosis	such	
as	schizophrenia,	manic	psychosis,	depression	etc.	The	treatment	of	 the	patients	with	
psychotic	 conditions	 is	 directly	 connected	 with	 physical	 and	 financial	 availability	 of	
safe,	effective	and	drugs	with	good	quality.	The	market	access	of	antipsychotics	implies	
analysis	 of	 all	 antipsychotics	 registered	 in	 Republic	 of	 Macedonia,	 their	 status	 as	
regards	 the	 reimbursement,	 financial	 and	 physical	 availability,	 compared	 with	 the	
recommendations	for	the	treatment	of	psychosis	in	evidence‐based	medicine	and	other	
therapeutic	guides,	as	well	as	the	analysis	of	the	consumption	of	antipsychotic	products	
dispensed	 and	 reimbursed	 	 by	 the	 Health	 Insurance	 Fund	 (HIF)	 in	 pharmacies	 in	
Macedonia.	 For	 this	 purpose,	 we	 used	 relevant	 data	 from	 primary,	 secondary	 and	
tertiary	literature,	recommendations	from	Evidence‐based	Medicine,	official	data	from	
world	 and	national	drug	 registers	 and	published	 reports	 from	 the	HIF	of	Republic	 of	
Macedonia	 for	 consumption	 of	 antipsychotics	 from	 the	 Positive	 List	 for	 the	 period	
2011‐2015.	 For	 data	 processing	 we	 used	 the	 descriptive	 method	 and	 presented	 the	
obtained	results	in	tabular	form.	
The	market	 access	 of	 antipsychotics	 in	Republic	 of	Macedonia	 is	 characterized	
with	high	presence	of	generic	drugs,	high	consumption	determined	by	 the	number	of	
issued	 prescriptions	 and	 also	 by	 the	 financial	 amount.	 Innovative	 drugs	 hardly	 enter	
the	market	and	even	more	difficult	on	the	Positive	List,	due	to	the	financial	constraint	of	
the	 Health	 Insurance	 Fund	 and	 complicated	 procedures.	 These	 important	 factors	
significantly	 limit	 the	possibility	of	doctors’	 choice	 to	 introduce	new	 therapy	 in	 these	
patients,	 to	 monitor	 the	 effects	 of	 treatments	 and	 also	 to	 gain	 experience	 with	
innovative	drugs	 and	 treatment.	Obtained	 results	 clearly	 show	 that	 it	 is	 necessary	 to	
improve	 health	 and	 drug	 policies	 in	 order	 to	 improve	 the	 possibility	 of	 effective	
treatment	 of	 these	 patients	 in	 accordance	 with	 the	 recommendations	 and	 clinical	
guidelines.	
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Stope	 smrtnosti	 od	 bolesti	 srca	 i	 krvnih	 sudova	 u	 Srbiji	 u	 periodu	 2006‐2015	
beleže	 pad	 sa	 795/100000	 stanovnika	 na	 766,3/100000	 stanovnika.	 Analiza	 trenda	
upotrebe	 lekova	 za	 kardiovaskularne	 bolesti	 može	 pružiti	 uvid	 u	 racionanost	
farmakoterapijskih	 intervencija.	 Cilj	 istraživanja	 je	 procena	 potrošnje	 lekova	 za	
kardiovaskularni	sistem	(KVL)	u	Republici	Srbiji	tokom	perioda	2006‐2015.	
Podaci	o	potrošnji	KVL	su	preuzeti	 iz	publikacija	 „Promet	 i	potrošnja	 lekova	za	
upotrebu	 u	 humanoj	 medicini”	 Agencije	 za	 lekove	 i	 medicinska	 sredstva	 Srbije,	 za	
period	 2016‐2015.	 godina.	 Potrošnja	 lekova	 je	 iskazana	 kao	 broj	 definisanih	 dnevnih	
doza/1000	stanovnika/dan	(DDD/HSD).	
Analizirajući	 potrošnju	KVL	 od	 2006.	 do	 2015.	 godine,	 uočava	 se	 veoma	 veliki	
porast,	387.8	prema701,41DDD/HS;	 lekovi	koji	deluju	na	 renin‐angiotenzin	sistem	su	
najviše	korišćeni	uz	trend	stalnog	porasta,	168,84	prema	351,15	DDD/HSD;	zatim	slede	
blokatori	 kalcijumskih	 kanala,	 51,59	 prema	 125,35	 DDD/HSDibeta	 blokatora,	 48,76	
prema	85,16	DDD/HSD.	Od	 2013.	 lekovi	 koji	 deluju	 na	 renin‐angiotenzin	 sistem	 čine	
više	od	50%	potrošnje	svih	KVL.	U	2011.	su	u	okviru	ove	grupe	uvedene	kombinacije	sa	
diureticima,	 koje	 prosečno	 čine	 oko	 20%	potrošnje	 navedene	 grupe	 lekova.	 Diuretici	
beleže	 blagi	 porast	 potrošnje,	 24,26	 prema	32,49	DDD/HSD.	 Lekovi	 u	 terapiji	 bolesti	
srca	 i	 antihipertenzivi	 nemaju	 značajnih	 promena	 u	 potrošnji.	 Hipolipemici	 pokazuju	
čak	 trostruki	 porast	 potrošnje,	 12,75	 prema	 37,53	 DDD/HSD.	 Potrošnja	 perifernih	
vazodilatatora	beleži	pad,	20,87	prema	8,01	DDD/HSD.	
Ukupna	potrošnja	KVL	u	Srbiji	je	dvostruko	porasla	u	periodu	2006‐2015.	Za	sve	
podgrupe	 KVL	 zabeležen	 je	 porast	 potrošnje,	 izuzevperifernih	 vazodilatatora.	
Dominantna	 potrošnja	 lekova	 koji	 deluju	 na	 renin‐angiotenzin	 sistem	 je	 u	 skladu	 sa	
nacionalnim	 preporukama	 gde	 se	 upravo	 ovi	 lekovi	 navode	 kao	 racionalan	 izbor	 u	
terapiji	najvećeg	broja	kardiovaskularnih	oboljenja,	a	kod	pojedinih	i	kao	lekovi	prvog	
izbora.	Međutim,	uzroke	veoma	velikog	porasta	potrošnje	KVL	potrebno	 je	 istražiti	 u	
budućim	istraživanjima.	
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Mortality	 rate	 due	 to	 cardiovascular	 diseases	 in	 Serbia	 decreased	 from	
795,0/100.000		to	766,3/100.000	individuals	during	the	period	2006‐2015.	An	analysis	
of	utilization	of	cardiovascular	drugs	(CVD)	can	provide	an	insight	into	the	rationality	of	
pharmacotherapeutic	interventions.	The	aim	of	the	study	was	to	evaluate	the	utilisation	
of	CVD	in	the	Republic	of	Serbia	during	the	period	2006‐2015.	The	source	of	data	was	
the	 series	 of	 publications	 „Marketing	 and	 consumption	 of	 medicinal	 products	 for	
human	 use”	 of	 the	 Medicines	 and	 Medical	 Devices	 Agency	 of	 Serbia.	 The	 data	 are	
expressed	as	the	number	of	defined	daily	dose/1000	inhabitants/day	(DDD/TID).	
Total	 consumption	 of	 CVD	 has	 increased	 in	 the	 period	 2006‐2015,	 387.8	 vs.	
701.41	 DDD/TID;	 drugs	 for	 renin‐angiotensin	 system	 dominated,	 with	 continuous	
increased	 in	 consumption,	 168.84	 vs.	 351.15	 DDD/TID.	 Consumption	 of	 calcium	
channels	 blockers	 has	 also	 increased,	 51.59	 vs.	 125.35	 DDD/TID,	 similar	 as	 beta	
blockers,	48.76	vs.	85.16	DDD/TID.	Medicines	for	renin‐angiotensin	system	have	shown	
more	 than	 50%	 share	 in	 total	 CVD	 consumption	 from	 2013	 and	 later	 on.	 In	 2011,	
combinations	 of	 renin‐angiotensin	 system	 with	 diuretics	 has	 been	 introduced	 and	
made	 about	 20%	 consumption	 of	 this	 group	 of	 drugs.	 Diuretics	 consumption	 has	
slightly	 increased,	 24.26	 vs.	 32.49	 DDD/TID.	 Cardiac	 therapy	 drugs	 and	
antihypertensives	 had	 no	 significant	 changes	 in	 consumption.	 Hypolipemics	
demonstrated	 three	 times	 growth,	 12.75	 vs.	 37.53	 DDD/TID.	 Consumption	 of	
peripheral	vasodilators	has	decreased,	20.87	vs.	8.01DDD/TID.	
Consumption	of	CVD	has	doubled	from	2006	to	2015	in	Serbia.		All	CVD	groups	
of	 drugs	 have	 shown	 growth	 in	 consumption,	 excepted	 peripheral	 vasodilators.	 The	
dominant	 consumption	of	 drugs	 for	 renin‐angiotensin	 system	 is	 in	 line	with	national	
recommendations	 where	 these	 drugs	 are	 recommended	 as	 a	 rational	 choice	 in	
treatment	of	the	majority	of	cardiovascular	diseases,	and	in	some	as	first‐line	therapy.	
However,	 the	 causes	 of	 observed	 high	 increase	 in	 total	 CVD	 consumption	 should	 be	
investigated	in	future	research.	
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Depresija	 se	 definiše	 kao	 poremećaj	 raspoloženja.	 Manifestuje	 se	 usporenom	
motorikom	 i	 mentalnom	 dinamikom,	 gubitkom	 motivacije,	 interesovanja	 i	 energije,	
osećaj	 tuge		 i	 predstavlja	 vodeći	 uzrok	 nesanice.	 Lekovi	 za	 otpočinjanje	 terapije	 i	
hroničnu	terapiju	su	antidepresivi	podeljeni	u	četiri	osnovne	vrste:	selektivni	inhibitori	
preuzimanja	 serotonina,	 inhibitori	 preuzimanja	 serotonina	 i	 noradrenalina,	 inhibitori	
mono‐amino‐oksidaze	 i	 triciklični	andidepresivi.	Cilj	ove	studije	 je	da	se	 izvrši	analiza	
potrošnje	 lekova	 izgrupe	 antidepresiva	na	 osnovu	 baze	 podataka	Apoteke	 „Beograd”.	
Analizirana	je	godišnja	potrošnja,	na	mesečnom	nivou.	
Koristili	smo	bazu	podataka	za	period	01.01.2017‐31.12.2017.godine	za	apoteke	
u	sastavu	Apoteke	„Beograd“.	Analizirana	je	ciljna	populacija,	pol,	indikacija,	lekovi	koji	
se	 upotrebljavaju,	 vrsta	 farmakološkog	 oblika,	 veličina	 pakovanja,	 broj	 izdatih	
pakovanja.	Rezultati	su	prikazani	udelom	selektovanih	recepata	za	tražene	dijagnoze	u	
ukupnom	broju	propisanih	recepata.	Prilikom	selektovanja	baze	podataka	koristili	smo	
standardne	statističke	metode.	
Svega	3%	pacijenta	uzrasta	od	15	do	30	godina	koriste	terapiju	antidepresiva,	a	
čak		56%	čini	populacija	starija	od	60	godina,	što	je	ujedno	i	najveći	procenat.	Žene	su	
znatno	izloženije	depresiji,	čak	68%,	dok	svega	32%	muškaraca	boluje	od	iste.	Kada	je	
reč	o	dijagnozi,	blagu	depresiju	ima	85%	korisnika,	dok	povratni	depresijski	poremećaj	
ima	svega	15%.	Međunarodni	nezaštićen	naziv	leka	(INN)	koji	se	najvise	upotrebljavaju	
su	 sertalin	 (31%),	 escitalopram	 (15%),	 fluoksetin	 (12%),	 a	 najmanje	 moklobemid,	
tianeptin	natrijum,	bupropion	hlorid	 (ispod	1%).	Najzastupljenija	su	pakovanja	od	28	
tableta	(48%),	30	tableta	(41%),	a	najmanje	se	 izdaju	 lekovi	pakovani	od	po	100	i	50	
tableta	 (svega	 1%).	 Najveću	 prednost	 imaju	 film	 tablete	 (76%),	 a	 najmanju	 dražeje	
(1%).		
Rezultati	 analize	 potrošnje	 lekova	 iz	 grupe	 antidepresiva	 pokazuju	 da	 se	
mesečno	izda	čak	8750	kutija.	Najveći	procenat	obolelih	su	žene,	populacija	starija	od	
60	 godina,	 većina	 pacijenata	 ima	 dijagnozu	 blage	 depresije.	 Lekovi	 koji	 su	 najviše	 u	
upotrebi	su	sertalin	i	fluoksetin.		
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Depression	 is	defined	as	a	mood	disorder,	manifested	by	slow	motor	skills	and	
mental	dynamics,	loss	of	motivation,	interest	and	energy,	a	sense	of	sadness	and	is	the	
leading	 cause	 of	 insomnia.	 First‐line	 drugs	 suitable	 for	 the	 initiation	 of	 therapy	 and	
chronic	 therapy	 as	 antidepressants	 are	 divided	 into	 four	 basic	 types:	 selective	
serotonin	 reuptake	 inhibitors,	 serotonin	 and	 noradrenaline	 reuptake	 inhibitors,	
inhibitors	of	mono‐amino	oxidase	 inhibitors	and	 tricyclic	antidepressants.	The	aim	of	
this	 study	was	 to	 analyze	 the	usage	of	 antidepressants	drugs	based	on	 the	Pharmacy	
“Beograd”	database.	We	analyzed	the	annual	consumption	on	a	monthly	basis.			
Pharmacy	 „Beograd”	 database	 information	for	 the	 period	 01.01.2017‐
31.12.2017.	 We	 analyzed	 the	 target	 population,	 gender,	 indication,	 drugs	 used,	
pharmacological	form,	size,	packaging	and	the	number	of	packages	issued.	The	results	
are	shown	by	the	proportion	of	selected	prescriptions	for	the	required	diagnoses	in	the	
total	number	of	prescribed	prescriptions.	We	used	standard	statistical	methods	when	
selecting	a	database.	
Only	3%	of	patients	aged	15	to	30	used	antidepressant	therapy,	while	56%	of	the	
population	 older	 than	 60	 had	 used	 antidepressant	 therapy,	 which	 is	 the	 highest	
percentage.	Women	are	more	prone	to	depression,	as	much	as	68%,	while	only	32%	of	
men	suffer	from	it.	When	it	comes	to	diagnosis,	mild	depression	affects	85%	of	users,	
while	reverse	depressive	disorder	affects	only	15%.	The	International	non‐proprietary	
names	 that	 are	 commonly	 used	 are	 sertraline	 (31%),	 escitalopram	 (15%),	 fluoxetine	
(12%),	 and	 moclobemide,	 tianeptine	 sodium,	 chloride	 bupropion	 each	 less	 than	
1%.	The	most	common	packaging	of	tablet	is	28	(48%),	30	tablets	(41%),	and	the	least	
issued	medicines	were	packed	by	100	and	50	tablets	(only	1%).	The	most	used	drugs	
are	film‐coated	tablets	(76%),	and	the	lowest	are	dragées	(1%).	
The	 results	 of	 the	 analysis	 of	 consumption	 of	 medicines	 from	 this	 group	 of	
antidepressants	shows	 that	monthly	as	many	as	8750	boxes	of	drugs	are	 issued,	 that	
the	 largest	 percentage	 of	 people	 affected	 are	women,	 and	 people	 over	 60,	with	most	
patients	diagnosed	with	mild	depression.	Drugs	that	are	most	in	use	are	sertraline	and	
fluoxetine.	
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Akutni	 nekomplikovani	 cistitis	 predstavlja	 jednu	 od	 najčešćih	 indikacija	 za	
propisivanje	 antimikrobnih	 lekova	 kod	 zdravih	 žena	 sa	 normalnim	 urogenitalnim	
traktom.	 Cilj	 ovog	 rada	 je	 analiza	 potrošnje	 antimikrobnih	 lekova	 u	 lečenju	
nekomplikovanog	 cistitisa	 u	 primarnoj	 zdravstvenoj	 zaštiti	 i	 stepen	 usklađenosti	 sa	
važećim	preporukama.	
Kao	 izvor	 podataka	 korišćenja	 je	 baza	 podataka	 Apoteke	 „Beograd”	 za	 period	
januar	 ‐	 decembar	 2017.	 godine.	 Odabrani	 su	 svi	 izdati	 recepti	 lekova	 iz	 grupe	 J01	
propisani	 ženama	 starosti	 15‐49	 godina	 za	 indikaciju	 cistitis	 (MKB‐N30).	 Podaci	 su	
obrađeni	 standardnim	 statističkim	 metodama	 i	 koristeci	 DDD/ATC	 metodologiju,	
potom	sistematizovani	i	prikazani	grafički	i	tabelarno.	Potrošnja	antibiotika	prikazana	
je	brojem	definisanih	dnevnih	doza	(DDD)/1000	stanovnika/dan.	Analiziran	 je	 i	udeo	
izdatih	recepata	prema	internacionalnom	nezašticenom	nazivu	(INN)	u	ukupnom	broju	
izdatih	recepata	za	navedenu	dijagnozu.	
Najpropisivaniji	antibiotik	za	terapiju	cistitisa	kod	žena	u	posmatranom	periodu	
bio	 je	 ciprofloksacin	 (35%	 od	 ukupno	 potrošenih	 DDD).	 Drugo	 mesto	 zauzima	
cefaleksin	 (25,63%	 od	 ukupno	 potrošenih	 DDD).	 Potrošnja	 fluorohinolona	 i	
cefalosporina	 zajedno	 cini	 79%	 ukupne	 potrošnje	 antibiotika.	 U	 ukupnom	 broju	
recepata	udeo	fluorohinolona	raste	sa	godinama	(7,1%	recepata	u	grupi	15‐19	godina,	
53,3%	 u	 grupi	 40‐49	 godina),	 a	 cefalosporina	 opada	 (82,9%	 u	 grupi	 15‐19	 godina,	
28,6%	 u	 grupi	 40‐49	 godina).	 Prema	 preporukama	 Internacionalnog	 vodiča	 kliničke	
prakse	(IDSA,	2010.	god)	lekovi	prvog	izbora	za	tretman	nekomplikovanog	cistitisa	su	
nitrofurantoin,	 trimetoprim‐sulfametoksazol	 (za	 lokalnu	 rezistenciju	 <20%)	 i	
fosfomicin.	 Drugu	 liniju	 čine	 fluorohinoloni	 i	 alternativno	 beta	 laktami.	 Lek	 prvog	
izbora	 prema	 preporukama	 Nacionalnog	 vodiča	 je	 trimetoprim‐sulfametoksazol	 (za	
lokalnu	rezistenciju	<20%),	dok	su	fluorohinoloni	lekovi	drugog	izbora.	
Preporuke	 aktuelnih	 vodiča	 nisu	 poštovane.	 Kao	 potencijalni	 uzroci	 mogu	 se	
navesti:	 trenutna	 snabdevenost	 tržišta	 lekovima,	 kao	 i	 pokrivenost	 troškova	 samo	
određene	terapije	od	strane	Republičkog	fonda	za	zdravstveno	osiguranje,	rezistencija	
na	 antimikrobne	 lekove.	 Uočeno	 nepoštovanje	 preporuka	 treba	 istražiti	 detaljnije	 u	
narednim	studijama.	
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Acute	uncomplicated	cystitis	represents	one	of	the	most	common	indications	for	
antimicrobial	 prescribing	 to	 otherwise	 healthy	 women	 without	 genitourinary	
abnormalities.	 The	 aim	 of	 this	 study	 was	 to	 analyze	 antibiotic	 consumption	 for	
uncomplicated	 cystitis	 in	 primary	 care	 and	 the	 level	 of	 compatibility	with	 applicable	
recommendations.	
Data	 source	 was	 a	 Pharmacy	 „Belgrade”	 database	 for	 the	 period	 January	 ‐	
December	2017.	Antibiotic	prescriptions	issued	to	women	15‐49	years	old	for	diagnose	
cystitis	(MKB‐N30)	were	selected.	Data	was	analyzed	with	standard	statistical	method	
and	 using	 DDD/ATC	 index,	 then	 summarized	 graphically	 and	 tabularly.	 Antibiotic	
consumption	was	 expressed	 in	 defined	 daily	 dose	 (DDD)/1000	 inhabitants/day.	 The	
share	of	antibiotic	prescriptions	by	INN	in	the	total	number	of	issued	prescriptions	for	
cystitis	were	also	analyzed.	
The	 most	 common	 prescribed	 antibiotic	 for	 the	 treatment	 of	 uncomplicated	
cystitis	in	women	was	ciprofloxacin,	followed	by	cephalexin	(35%	and	25.63%	of	total	
consumed	 DDD,	 respectively).	 Consumption	 of	 cephalosporin	 and	 fluoroquinolones	
makes	 79%	 of	 total	 antibiotic	 consumption.	 In	 the	 total	 number	 of	 prescriptions	 the	
share	of	prescriptions	 for	 fluoroquinolones	 increases	 (7.8%	 in	 the	group	15‐19	years	
old,	53.3%	in	the	group	40‐49	years	old)	and	for	cephalosporin	decreases	(82.9%	in	the	
group	15‐19	years	old,	28.6%	in	the	group	40‐49	years	old)	with	age.	The	International	
Clinical	Practice	Guideline	(IDSA,	2010)	recommends	nitrofurantoin,	sulfamethoxazole‐
trimethoprim	 (for	 local	 resistance	 rates	 <20%)	 and	 fosfomycin	 as	 the	 first	 choice	 in	
therapy.	 The	 second	 line	 therapy	 is	 fluoroquinolones,	 alternatively	 beta‐lactams.	 The	
National	 Guidelines	 recommend	 sulfamethoxazole‐trimethoprim	 (for	 local	 resistance	
rates	<20%)	and	fluoroquinolones	as	the	first	and	second	line	therapy,	respectively.		
Recommendations	 of	 applicable	 guidelines	 are	 not	 followed.	 The	 potential	
causes	of	noncompliance	are:	 the	 current	market	 supply,	 only	partial	 coverage	of	 the	
therapy	 costs	 by	 the	 National	 Health	 Insurance	 Fund	 and	 antibiotics	 resistance.	 The	
noted	noncompliance	should	be	further	analyzed.	
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ANALIZA	POTROŠNJE	ANTIMIKROBNIH	LEKOVA	U	TERAPIJI	UPALE	
SREDNJEG	UHA	KOD	DECE	
 
Marija	Pavlović	
 
Apoteka	„Beograd”	(Srbija)	
 
 
Otitis	media	 je	 zajednički	 termin	 za	 zapaljenski	 proces	 sluznice	 srednjeg	 uhai	
jedno	je	od	najčešćih	oboljenja	kod	dece	starosti	do	10	godina.	Cilj	ove	studije	bio	je	da	
se	analizira	propisivanje	i	evaluira	racionalna	upotreba	antimikrobnih	lekova	u	terapiji	
Otitis	media	kod	dece	starosti	do	10	godina.	
Kao	 izvor	 podataka	 korišćena	 je	 baza	 o	 prometu	 lekova	 izdatih	 u	 Apoteci	
„Beograd”	 tokom	 2017.	 godine.	 Za	 lekove	 izdate	 za	 dijagnoze	 H65‐H69	 (MKB‐10),	
ekstrahovani	 su	 sledeći	 podaci:	 ATC	 šifra,	 internacionalni	 nezaštićeni	 i	 komercijalni	
naziv	 leka,	 farmaceutski	 oblik,	 veličina	 pakovanja,	 količina	 izdatih	 pakovanja,	 mesec	
izdavanja,	kao	i	uzrast	i	pol	deteta	kome	je	lek	izdat.	
Ukupan	broj	izdatih	pakovanja	antimikrobnih	lekova	posmatranoj	populaciji	bio	
je	 9.487,	 što	 je	 30,61%	od	ukupno	 izdatih	 za	 populaciju	 svih	 starosnih	 doba.	Najveći	
broj	 pakovanja	 izdat	 je	 za	 indikaciju	 H65,	 8.447	 (88%),	 a	 dosta	 manje	 za	 H66,																										
965	 (10,2%)	 i	H68,	75	 (2%).	Devojčicama	 je	 izdat	manji	broj	pakovanja	u	odnosu	na	
dečake,	 4.655	 prema	 4.832,	 redom.	 Najviše	 je	 izdavan	 amoksicilin	 u	 kombinaciji	 sa	
klavulanskom	 kiselinom,	 3.882	 (40,91%),	 a	 zatim	 amoksicilin	 1.568	 (16,28%),	
cefalosporini	 (cefpodoksim,	 cefprozil,	 cefiksim),	 1.995	 (21,03%)	 i	 makrolidi	
(azitromicin,	 klaritromicin),	 504	 (5,31%).	 Antimikrobni	 lekovi	 najviše	 su	 izdavani	 u	
zimskom	 periodu:	 januar	 (1.398	 pakovanja),	 februar	 (1.060),	 mart	 (1.591),	 što	 je	
ukupno	42,68%	od	ukupno	izdatih	antimikrobnih	lekova	u	terapiji	Otitis	media	u	2017.	
Od	farmaceutskih	oblika	najviše	je	izdato	sirupa	4.641	(48,92%),	tableta	2.849	(3	0%)	i	
kapsula	447	(4,71%).	
Iako	 se	 u	 Nacionalnom	 vodiču	 za	 terapiju	 Otitis	 media	 kod	 dece	 savetuje	
amoksicilin	 kao	 prva	 terapijsku	 linija,	 rezultati	 istraživanja	 pokazuju	 da	 je	 upotreba	
amoksicilina	sa	klavulanskom	kiselinom	(druga	terapijska	linija)	gotovo	tri	puta	veća.	U	
skladu	 sa	 rezultatima,	 neophodno	 je	 unapređenje	 terapije	 Otitis	 media.	 Apoteka	
„Beograd”	sa	svojom	mrežom	od	122	apoteke	ima	važnu	ulogu	u	očuvanju	zdravlja	dece	
i	u	smanjenju	neracionalne	upotrebe	antimikrobnih	lekova.	
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ANALYSIS	OF	THE	CONSUMPTION	OF	ANTIMICROBIAL	DRUGS	IN	
THE	TREATMENT	OF	OTITIS	MEDIA	IN	CHILDREN	
 
Marija	Pavlović	
 
Pharmacy	„Belgrade”	(Serbia)	
 
 
Otitis	media	is	common	term	for	inflammatory	process	of	the	middle	ear	mucosa	
and	one	of	the	most	common	diseases	in	children	aged	0‐10	years.	The	aim	of	this	study	
was	proscription	analysis	and	evaluation	of	rational	antimicrobial	drug	use	in	therapy	
of	Otitis	media	in	children	under	the	age	of	10.	
The	source	of	data	was	database	of	dispensed	drugs	 in	Pharmacy	 „Beograd”	 in	
2017.	The	 following	data	 has	 been	 extracted	 for	 drugs	dispensed	 for	 diagnoses	H65‐
H69	(ICD‐10):	ATC	class,	 international	non	property	and	brand	name,	pharmaceutical	
form,	 package	 size,	 amount	 of	 dispensed	 packages,	month	 of	 dispensing,	 andage	 and	
gender	of	child	to	whom	drug	has	been	dispensed.	
In	total,	9,487	antimicrobial	drugpackages	was	dispensed	to	children	aged	0‐10	
years,	 which	 was	 30.61%	 of	 the	 whole	 number	 of	 antimicrobial	 drug	
packagesdispensed	to	the	population	of	all	ages.	The	majority	of	packages,	8,447	(88%)	
was	dispensed	 for	H65,	and	much	 less	 for	H66,965	(10.2%)	and	H68,	75	boxes	(2%).	
More	 packages	 was	 dispensed	 to	 girls	 than	 boys,	 4,832	 vs.	 4,655,	 respectively.	
Amoxicillinin	 with	 clavulanic	 acid	 dominated	 with	 3,882	 (40.91%)	 packages,	 and	
followed	 by	 amoxicillin,	 1,568	 (16.28%),	 cephalosporins	 (cefpodoxime,	 cefprozil,	
cefixime),	 1,995	 (21.03%),	 and	 macrolides	 (clarithromycin,	 azithromycin),	 504	
(5,31%).	 Antimicrobial	 drugs	 were	 mostly	 dispensed	 in	 the	 winter	 season:	 January	
(1,398	packages),	February	(1,060),	March	(1,591),	which	was	42.68%	of	antimicrobial	
drugs	 dispensed	 in	 therapy	 of	 Otitis	 media	 in	 2017.	 Powders	 for	 oral	 suspensions	
dominated,	4.641	(48.92%),	and	were	 followed	by	tablets,	2,849	(30%),	and	capsules	
447	(4.71%).	
In	 spite	 of	 national	 guideline	 recommendation	 of	 amoxicillin	 as	 the	 first	 line	
therapy	of	Otitis	media	 in	 children,	 the	 results	pointed	out	 that	 the	use	of	amoxicillin	
with	 clavulanic	 acid	 (the	 second	 line	 therapy)	 was	 almost	 three	 times	 more.	
Accordingly,	 the	 improvement	 of	 Otitis	 media	 therapy	 is	 necessary.	 Pharmacy	
„Beograd”	 with	 its	 network	 of	 122	 pharmacies,	 has	 important	 role	 in	 preserving	
children’s	health	and	in	reducing	of	irrational	antimicrobial	drugs	use.	
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SAVREMENE	MOGUĆNOSTI	KONTROLE	POTROŠNJE	LIJEKOVA	SA	
ESENCIJALNE	LISTE	U	KANTONU	SARAJEVO	
 
Vedina	Čordalija1,	Fahir	Bečić2	
 
1Psihijatrijska	bolnica	Kantona	Sarajevo,	2Univerzitet	u	Sarajevu	‐	Farmaceutski	
fakultet	(Bosna	i	Hercegovina)	
 
 
Troškovi	 lijekova	rastu	 iz	godine	u	godinu	 i	pogađaju	mnogo	razvijenije	zemlje	
od	Bosne	i	Hercegovine,	kao	i	zemlje	regiona.	U	Kantonu	Sarajevo	troškovi	lijekova	sa	
esencijalne	liste	su	rasli	od	2011.	do	2016.	godine.	Mjerama	kontrole	potrošnje	lijekova	
i	racionalizacijom	potrošnje	 lijekova	taj	trend	rasta	potrošnje	 lijekova	je	zaustavljen	u	
2016.	 godini.	 Cilj	 ovog	 rada	 je	 ukazati	 na	 mogućnosti	 praćenja	 i	 kontrole	 potrošnje	
lijekova	 kroz	 integralni	 informacioni	 sistem,	 korištenjem	 „eSmjernica”	 i	 VDT	 funkcije	
(vremenska	dostupnost	terapije)	iz	perspektive	platioca.	
U	 ovom	 radu	 su	 korišteni	 podaci	 Zavoda	 zdravstvenog	 osiguranja	 Kantona	
Sarajevo,	za	period	juni	2015.	‐	juni	2016.	godine,	te	metode	deskripcije	i	analize,	kao	i	
inovirane	 eSmjernice	 i	 ograničenja	u	potrošnji	 lijekova	 sa	 esencijalne	 liste	u	Kantonu	
Sarajevo.	
Cilj	 „eSmjernice”	 je	 da	 za	 primjenjive	 smjernica	 sa	 Liste	 lijekova	 automatizuje	
postavljanje	ograničenja	prilikom	propisivanja	i/ili	izdavanja	lijekova,	a	sastavni	je	dio	
informacionog	 integralnog	 sistema	 pod	 nazivom	 „EzOblak”	 ZZOKS.	 Efekat	 primjene	
„eSmjernice”	možemo	pokazati	na	 lijeku	klopidogrel	 za	period	 juni	2015.	 ‐	 juni	2016.	
godine.	Potrošnja	u	junu	2015.	godine	je	iznosila	38.101	KM,	u	decembru	2015.	godine	
sa	 1.525	 realizovanih	 recepata	 i	 potrošnjom	 od	 51.220	 KM.	 Primjenom	 „eSmjernice”		
može	se	vidjeti	da	je	broj	realizovanih	recepata	u	junu	2016.	godine	645	što	je	za	136%	
manji	 broj	 recepata,	 sa	 finansijskim	 iznosom	 19.877	 KM.	 Uspješnost	 primjene	 VDT	
funkcije	 se	 može	 pokazati	 na	 primjeru	 potrošnje	 po	 DDD/1000	 st./dan	 za	 korisnike	
insulina	 po	 polugodištima.	 Zabilježen	 je	 pad	 potrošnje	 insulina	 između	 istog	
polugodišta	 tekuće	 i	 prethodne	 godine,	 a	 u	 finansijskom	 smislu	 se	 ogleda	 u	
protuvrijednosti	od	cca.	500.000	KM	manjeg	troška	za	insulin	u	tekućem	polugodištu,	u	
odnosu	na	planirani	i	bez	implementacije	VDT	funkcije.		
Pomoću	 eSmjernica	 i	 VDT	 funkcije	 se	 kontrolisala	 potrošnja	 lijekova	 po	
osiguraniku	i	ostvarene	su	znatne	finansijske	uštede	platioca.	
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CONTEMPORARY	POSSIBILITIES	OF	CONTROLLING	CONSUMPTION	
OF	ESSENTIAL	LIST	MEDICATIONS	IN	CANTON	SARAJEVO	
 
Vedina	Čordalija1,	Fahir	Bečić2	
 
1Psychiatric	hospital	in	Canton	Sarajevo,	2University	of	Sarajevo	‐	Faculty	of	
Pharmacy	(Bosnia	and	Herzegovina)	
 
 
Medication	expenses	have	constant	rise	and	affect	even	more	developed	country	
than	 Bosnia	 and	 Herzegovina	 as	 well	 as	 regional	 countries.	 In	 Canton	 Sarajevo,	
expenses	of	essential	 list	medications	 from	have	rise	 in	period	2011‐2016	year.	With	
control	measures	 of	 medication	 consumption	 and	with	 rationalization	 of	medication	
expenses,	 that	 rise	was	blocked	 in	year	2016.	Overall	 aim	was	 to	point	out	 increased	
medication	consumption	as	well	 to	 introduce	possible	mechanisms	by	which	that	can	
be	 places	 under	 control	 through	 information	 integral	 system,	 by	 using	 „eGuidelines”	
and	TAT	(time	availability	of	therapy),	from	the	payer’s	perspective.		
In	this	paper,	we	used	data	from	Institute	for	Health	Insurance	Canton	Sarajevo	
(period	 June	 2015	 –	 June	 2016),	 methods,	 descriptions	 and	 analysis	 as	 well	 as	
innovated	 guidelines	 and	 limitations	 for	 consumption	 of	 essential	 list	 medication	 in	
Canton	Sarajevo.		
Aim	 of	 „eGuidelines”	 was	 to	 automatize	 limitation	 while	 prescribing	 and/or	
distributing	 medications.	 It	 is	 part	 of	 information	 integral	 system	 named	 „EzCloud”	
Institute	for	Health	Insurance	Canton	Sarajevo.	Effect	of	applied	system	we	can	show	on	
clopidogrel	for	period	of	one	year	(June	2015	–	June	2016).	Consumption	of	medication	
in	June	2015	was	38.101	BAM,	in	December,	with	1.525	prescribed	recipes,	was	51.220	
BAM.	By	applying	„eGuidelines”,	it	can	be	seen	that	number	of	recipe	in	June	2016	was	
645	which	is	136%	less,	with	financial	amount	of	19.877	BAM.	Success	of	TVT	function	
can	be	shown	on	example	of	consumption	on	DDD/1000	ppl/day	for	insulin	dependent	
patients	 by	 semesters.	 Decrease	 of	 insulin	 consumption	 was	 noted	 between	 same	
semester	 of	 two	 years.	 When	 talking	 about	 finances,	 we	 have	 counter	 value	 of	 cca.	
500.000	BAM	 less	 expenses	 for	 insulin	 in	 second	 semester	 in	 comparing	 to	 semester	
without	implementation	of	TVT	function.		
With	 help	 of	 „eGuidlines”	 and	 TVT	 function	 we	 controlled	 medication	
consumption	on	single	patient	and	we	have	achieved	significant	financial	savings	of	the	
payer.	
 
 
 
788 
Arh.farm 2018;68: 788-789 SFZ-P31 
 
 
PROCENA	POUZDANOSTI	SKALE	ZA	ISPITIVANJE	BIOETIČKIH	
ASPEKATA	ISTRAŽIVANJA	FARMACEUTSKE	PRAKSE	
 
Dragana	Jocić1,	Dušanka	Krajnović2	
 
1ZU	Apoteka	BENU,	2Katedra	za	socijalnu	farmaciju	i	farmaceutsko	
zakonodavstvo,	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet	(Srbija)	
 
 
U	 cilju	 istraživanja	 bioetičkih	 aspekata	 farmaceutske	 prakse	 neophodno	 je	 da	
postoje	 validirani	 instrumenti	 (upitnici	 ili	 skale)	 koji	 će	 biti	 fokusirani	 na	 iskustvo	
farmaceuta	 kao	 učesnika	 u	 istraživanju	 i	 stavove	 u	 vezi	 sa	 informisanošću,	
autonomijom	 i	 poverenjem	 u	 istraživače.	 Cilj	 ovog	 istraživanja	 bio	 je	 utvrđivanje	
pouzdanosti	jednog	insturmenta	‐	Skale	za	ispitivanje	iskustva	i	stavova	farmaceuta	kao	
učesnika	istraživanja	u	vezi	sa	etičkim	pitanjima	u	istraživanju	farmaceutske	prakse.	
Sprovedena	 je	 studija	 preseka	 na	 prigodnom	 uzorku	 farmaceuta	 zaposlenih	 u	
javnim	apotekama	u	 Srbiji	 koji	 su	 imali	 prethodno	 iskustvo	kao	 učesnici	 istraživanja.	
Instrument	istraživanja	bila	je	petostepena	skala	Likertovog	tipa,	koja	se	sastojala	od	16	
stavki	 sa	 fokusom	 na:	 poverljivost,	 dobrovoljnost	 učešća,	 objektivnost	 u	 procesu	
istraživanja,	 distancu	 u	 odnosu	 ispitanik	 ‐	 istraživač,	 informisanu	 saglasnost,	
neformalni	dogovor	između	istraživača	i	ispitanika,	informisanost	o	pravima	ispitanika	
i	 detaljima	 istraživačkog	 protokola.	 Ocenjivana	 je	 pouzdanost	 ovog	 instrumenta	 kroz	
analizu	 unutrašnje	 konzistencije	 skale,	 odnosno	 analizu	 svojstava	 i	 odnosa	 pitanja	
unutar	 testa,	 kao	 i	 analizu	pouzdanosti	 test	 ‐	 retest	metodom,	 utvrđivanja	 stabilnosti	
pouzdanosti	 u	 vremenu.	 Unutrašnja	 konzistentnost	 instrumenta	 utvrđivanaje	
računanjem	Kronbah	alfa	koeficijenta	pouzdanosti.	Test‐retest	pouzdanost	određivana	
je	 tako	 što	 su	 ispitanici	 testirani	 u	 dve	 vremenske	 tačke	 istim	 instrumentom,	
utvrđivanjem	test	‐	retest	koeficijenata	korelacije	između	stavki	u	skali.	
U	 istraživanju	 je	 učestvovalo	394	 farmaceuta	 iz	 privatnih	 i	 državnih	 apoteka.	
Kronbah	alfa	koeficijent	iznosio	je	0,65.	Korelacija	između	skora	na	skali	prilikom	prvog	
zadavanja	 i	 skora	 na	 skali	 prilikom	 drugog	 zadavanja	 iznosila	 je	 0,940,	 a	 nivo	
značajnosti	je	bio	0,01	(test	‐	retest	koeficijent).	Veća	vrednost	test	‐retest	koeficijenta	
pouzdanosti	u	odnosu	na	Kronbah	alfa	koeficijent	ukazuje	da	imamo	precizniji	test	jer	
je	veća	proporcija	variranja	objašnjena	pravim	rezultatima.	S	obzirom	da	je	koeficijent	
Kronbah	 alfa	 veći	 od	 0,5	 možemo	 da	 zaključimo	 da	 skala	 poseduje	 zadovoljavajuću	
internu	konzistentnost	i	da	stavke	skale	mere	isti	koncept.	
Rezultati	 ukazuju	 na	 zadovoljavajuću	 internu	 konzistentnost	 instrumenta	 koji	
smo	testirali,	što	je	potvrđeno	visokim	test‐	retest	koeficijentom	pouzdanosti.	Naredna	
istraživanja,	u	smislu	ispitivanja	faktorske	strukture	ove	skale,	bila	bi	očekivana.		
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ASPECTS	OF	PHARMACEUTICAL	PRACTICE	RESEARCH	
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Legislation,	University	of	Belgrade	‐	Faculty	of	Pharmacy	(Serbia)	
 
In	 order	 to	 explore	 the	 bioethical	 aspects	 of	 pharmaceutical	 practice,	 it	 is	
necessary	 to	have	validated	 instruments	 (questionnaires	or	 scales)	 that	will	 focus	on	
the	 pharmacists	 experience	 as	 research	 participants	 and	 pharmacists	 attitudes	
regarding	information,	autonomy	and	trust	in	researchers.	The	aim	of	this	study	was	to	
establish	the	reliability	of	an	instrument	‐	Scale	to	examine	the	pharmacists	experience	
and	 attitudes	 as	 research	 participants	 on	 ethical	 issues	 in	 the	 research	 of	
pharmaceutical	practice.	
A	 cross‐section	 study	 was	 conducted	 on	 a	 convinient	 sample	 of	 pharmacists	
employed	 in	 community	 pharmacies	 in	 Serbia	who	 have	 had	 previous	 experience	 as	
research	participants.	The	research	instrument	was	a	five‐point	Likert	type	scale	of	16	
items	 with	 a	 focus	 on:	 confidentiality,	 voluntary	 participation,	 objectivity	 in	 the	
research	 process,	 distance	 in	 relation	 to	 respondent	 ‐	 researcher,	 informed	 consent,	
informal	agreement	between	researchers	and	respondents,	information	on	the	rights	of	
the	respondents	and	details	of	the	research	protocol.	The	reliability	of	this	instrument	
was	evaluated	by	analyzing	the	internal	consistency	of	the	scale,	that	is,	the	analysis	of	
the	caracteristics	and	correlation	of	the	items,	as	well	as	the	reliability	by	test	‐	retest	
method,	determining	the	stability	of	reliability	in	time.	The	internal	consistency	of	the	
instrument	was	 determined	 by	 calculating	 the	 Kronbach	 Alpha	 reliability	 coefficient.	
Test‐retest	reliability	was	determined	by	respondents	tested	at	two	time	points	using	
the	same	instrument,	by	determining	the	test‐retest	coefficient	of	correlation	between	
the	items	in	the	scale.	
394	pharmacists	from	private	and	state	pharmacies	participated.	The	Kronbach	
Alpha	coefficient	was	0.65.	Correlations	between	the	score	on	the	scale	during	the	first	
testing	and	the	score	on	the	scale	during	the	second	testing	was	0.940,	significance	level	
0.01	(test	‐	retest	coefficient).	The	higher	value	of	the	test	‐	retest	coefficient	reliability	
compared	 to	 the	Kronbach	alpha	 coefficient	 reliability	 indicates	 that	we	have	a	more	
precise	test	because	a	greater	proportion	of	variation	is	explained	by	the	right	results.	
Since	the	Kronbach	alpha	coefficient	is	greater	than	0.5,	we	can	conclude	that	the	scale	
has	a	satisfactory	internal	consistency	and	that	the	items	in	the	scale	measure	the	same	
concept.		
The	 results	 indicate	 a	 satisfactory	 internal	 consistency	 of	 the	 scale,	which	was	
confirmed	 by	 the	 hightest	 ‐	 retest	 reliability	 coefficient.	 The	 following	 researches	 in	
terms	of	examination	of	factor	structure	of	scale	would	be	expected.		
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Kontinuirana	 edukacija	 je	 uvedena	 kao	 obaveza	 svih	 farmaceuta	
radi	ostvarivanja	 novih	 kompetencija	 koje	 se	 stavljaju	 pred	 ove	 zdravstvene	
profesionalce	 u	 savremenom	 društvu.	 Programi	 KE	 su	 vrednovani	 KME	 bodovima	 u	
zavisnosti	 od	 obima	 sadržaja	 i	 omogućavaju	 produžavanje	 licenci	 za	 rad	 farmaceuta,	
koja	se	obravlja	na	svakih	sedam	godina.	Cilj	studije	je	da	se	ispitaju	stavovi	farmaceuta	
o	 programima	 kontinuirane	 edukacije	 po	 kome	 se	 profesionalno	 usavršavaju	
farmaceuti	zaposleni	u	apotekama,	 i	ostvareni	 ishodi,	 i	predlože	mere	za	unapređenje	
programa	KE.	
U	 maju	 2018.	 godine	 sprovedeno	 je	 istraživanje	 tokom	 kog	 je	 diplomiranim	
farmaceutima	 distribuiran	 upitnik	 namenski	 kreiran	 prema	 ciljevima	 istraživanja.	
Popunjavanje	 upitnika	 bilo	 je	 anonimno	 i	 dobrovoljno.	 Prikupljeni	 su	 socio‐
demografski	 podaci,	 i	 podaci	 o	 njihovom	 stavu	 prema	 temama,	 programima	 i	
korisnostima	 KE	 kao	 i	 predlozima	 za	 unapređenje.	 Obrada	 podataka	 rađena	 je	
upotrebom	SPSS	softvera	(deskriptivna	statistika).			
U	 istraživanju	 je	 učestvovalo	 112	 farmaceuta	 koji	 su	 popunili	 upitnik.	 Više	 od	
polovine	 učesnika	 istraživanja,	 73,9%	 je	mišljenja	 da	 su	 KE	 veoma	 korisne	 za	 njihov	
profesionalni	razvoj.	Trećina	ispitanika	(34,8%	)	smatra	da	se	dosta	stečenog	znanja	na	
kursevima	kontinuirane	edukacije	može	primeniti	u	praksi.	Više	od	polovine	(69,57%)	
se	 opredelilo	 za	 teme	 o	 najnovijim	 saznanjima	 o	 već	 dobro	 poznatim	 lekovima,	 kao	
najkorisnije	teme	za	KE.	
Farmaceuti	 imaju	veoma	pozitivan	stav	o	kontinuiranom	usavršavanju	stoga	se	
adekvatnim	 izborom	 tema	 doprinos	 ovog	 vida	 profesionalnog	 usavršavanja	 može	
značajno	poboljšati	a	time	i	farmaceutske	usluge	unaprediti.		
 
 
 
 
791 
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OUTCOMES	OF	PROFESSIONAL	PRACTICE	
 
Slađana	Tanasković,	Ljiljana	Tasić	
 
University	of	Belgrade	‐	Faculty	of	Pharmacy	(Serbia)	
 
 
Continuing	education	has	been	introduced	as	an	obligation	of	all	pharmacists	in	
order	to	realize	new	competencies	that	are	placed	before	these	health	professionals	in	
the	modern	age.	 In	order	 to	 increase	motivation,	 programs	are	 evaluated	against	 the	
volume	of	content	and	allow	the	extension	of	licenses	for	the	work	of	pharmacists	every	
seven	years.	The	aim	of	 the	study	was	 to	examine	 the	attitudes	of	pharmacists	about	
continuing	education	programs	which	are	used	for	professional	training	of	pharmacists,	
the	results	achieved,	and	proposing	measures	for	the	improvement	of	these	programs.	
Study	 was	 performed	 during	 the	 May,	 2018.	 The	 questionnaire,	 specially	
designed	according	to	aims	of	the	study,	was	distributed	to	pharmacists.	Participation	
in	the	study	was	anonymous	and	voluntarily.	Socio‐demographic	data	on	pharmacists	
have	been	collected,	as	well	as	data	on	their	attitude	towards	the	topics	and	usefulness	
of	continuing	education,	as	well	as	suggestions	for	improvement.	Data	processing	was	
done	using	SPSS	software	
The	 survey	 involved	 112	 pharmacists	who	 completed	 the	 questionnaire.	More	
than	half	of	the	research	participants,	73.9%	believe	that	continuous	education	is	very	
useful	 for	 their	 professional	 development.	 A	 total	 of	 34.8%of	 the	 total	 number	 of	
pharmacists	surveyed	believes	that	a	lot	of	acquired	knowledge	in	continuing	education	
courses	can	be	applied	in	practice.	More	than	half	of	them,	69.57%,	have	chosen	topics	
on	the	latest	knowledge	about	already	used	drugs	as	the	most	useful.		
The	 pharmacists	 have	 a	 very	 positive	 attitude	 to	 continuous	 improvement,	
thereby	contributing	to	this	type	of	professional	development	with	an	adequate	choice	
of	topics	can	significantly	improve	and	thus	improve	pharmaceutical	services.		
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Katarina	Radović2,	Jelena	Parojčić1,	Ljiljana	Tasić1	
 
1Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet,	2Univerzitet	u	Beogradu	‐	
Stomatološki	fakultet	(Srbija)	
 
Interprofesionalno	 obrazovanje	 (IPO)	 predstavlja	 jednu	 od	 ključnih	 reformi	 u	
obrazovanju	 zdravstvenih	 profesionalaca	 preporučenih	 u	 cilju	 jačanja	 zdravstvenog	
sistema.	 Ovaj	 važan	 pedagoški	 pristup	 razvija	 zdravstvene	 profesionalce	 za	 pružanje	
zdravstvene	 zaštite	 u	 zajedničkom	 okruženju,	 budući	 da	 interprofesionalni	 timovi	
poboljšavaju	 kvalitet	 pružene	 zdravstvene	 usluge,	 smanjuju	 finansijske	 troškove	
lečenja	i	umanjuju	mogućnost	medicinske	greške.	
U	 ovom	 radu	 predstavljamo	 prvo	 iskustvo	 IPO	 na	 fakultetima	 zdravstvenih	
nauka	 Univerziteta	 u	 Beogradu.	 Zajednički	 izborni	 predmet	 „Interprofesionalno	
obrazovanje”	 realizovan	 je	 na	 Medicinskom	 fakultetu,	 Farmaceutskom	 fakultetu	 i	
Stomatološkom	 fakultetu	 tokom	 školske	 2017/2018	 godine.	 Nastavu	 je	 pohađalo	
ukupno	 69	 studenata	 sa	 četiri	 studijska	 programa:	 Medicina	 (10),	 Farmacija	 (26),	
Dentalna	Medicina	 (17)	 i	 Sestrinstvo	 (16).	 Interprofesionalne	 grupe	 studenata	 (n=6)	
sastojale	su	se	od	studenata	završnih	godina	navedenih	zdravstvenih	profilakoji	imaju	
specifična	znanja,	veštine	i	sposobnosti.	Nastava	je	organizovana	on‐line	(e‐platforma)	i	
on‐site	 u	 okviru	 radionica.	 Na	 tri	 radionice,	 interprofesionalni	 timovi	 studenata	
razmatrali	su	kliničke	slučajeve	pacijenta	sa	akutnim	koronarnim	sindromom,	pacijenta	
sa	 dijabetesom	 i	 slučaj	 gerijatrijskog	 pacijenta.	 Radionice	 su	 vodili	 moderatori	 ‐	
nastavnici	i	saradnici	sva	tri	fakulteta.		
Praćenjem	procesa	nastave	i	evaluacije	studenata	zapaženo	je	da	su	studenti	bili	
veoma	 zainteresovani	 za	 ovakav	 vid	 učenja,	 ali	 bi	 trebalo	 da	 se	 bolje	 pripreme	 za	
radionice(deo	 nastave	 na	 e–platformi)	 jer	 IPO	 zahteva	 efikasnu	 komunikaciju,	 jasno	
razumevanje	uloga	 i	dinamike	 tima,	kao	 i	 sposobnost	za	efikasno	 rešavanje	konflikta.	
Inteprofesionalne	 grupe	 studenata	 su	 sumirale	 svoja	 zapažanja	 i	 ekspertizu	
karakterističnu	 za	 svoju	profesiju	 i	 komunicirale	 kao	 tim	za	pružanje	optimalne	nege	
pacijenta	 u	 svakom	 analiziranom	 kliničkom	 slučaju.	 Međutim,	 pojedini	 nastavnici	 u	
ulozi	moderatora	 izveli	 su	 individualne	 procene	 pacijenta	 što	 ne	 predstavljaIPO.	 Ova	
iskustva	ukazuju	na	buduće	 korake	 razvoja	 IPO	na	Univerzitetu	u	Beogradu	u	 smislu	
edukacije	moderatora	radionica	i	boljeg	razumevanjakoncepta	i	cilja	IPO.	
	
ReFEEHS	projekat	 je	finansiran	uz	podršku	Evropske	komisije.	Ova	publikacija	odražava	
isključivo	 stavove	 autora	 i	 Komisija	 se	 ne	 može	 smatrati	 odgovornom	 za	 korišćenje	
informacija	sadržanih	u	njoj.	
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Interprofessional	 education	 (IPE)	 is	 one	 of	 the	 key	 health	 education	 reforms	
recommended	to	strengthen	health	systems.	It	is	an	important	pedagogical	approach	to	
develop	 health	 sciences	 students	 to	 provide	 patient	 care	 in	 a	 collaborative	 team	
environment.	Interprofessional	teams	enhance	the	quality	of	patient	care,	lower	costs,	
and	reduce	medical	errors.		
In	 this	 paper,	 we	 present	 the	 first	 experience	 ofIPE	 at	 the	 faculties	 of	 health	
sciences	 of	 University	 of	 Belgrade.	 The	 joint	 elective	 subject	 „Interprofessional	
education”	was	conducted	at	the	Faculty	of	Medicine,	Faculty	of	Pharmacy	and	School	of	
Dental	Medicine	during	the	school	year	2017/2018.	The	subject	was	attended	by	a	total	
of	 69	 students	 from	 the	 four	 study	 programs:	Medicine	 (10),	 Pharmacy	 (26),	 Dental	
Medicine	 (17)	 and	 Nursing	 (16).	 Interprofessional	 student	 groups	 (n=6)were	
composed	 of	 students	 from	 the	 different	 study	 programs	 who	 have	 specialized	
knowledge,	 skills,	 and	 abilities.	 Teaching	 and	 learning	 was	 organized	 on‐line	 (e‐
platform)	and	on‐situ	through	joint	workshops.	In	three	workshops,	students	examined	
clinical	cases	of	a	patient	with	acute	coronary	syndrome,	a	patient	with	diabetes,	and	a	
geriatric	 patient	 case.	 The	workshops	were	 facilitated	 by	 academic	 staffs	 of	 all	 three	
faculties.	
Through	monitoring	of	the	process	of	teaching	and	evaluation	of	students,	it	was	
observed	 that	 students	 were	 very	 interested	 in	 this	 type	 of	 learning,	 but	 should	 be	
better	prepared	for	the	workshop	because	interprofessional	practice	requires	effective	
communication,	 clear	understanding	of	 roles	and	 team	dynamics,	as	well	as	ability	 to	
effectively	 resolve	 conflict.	 Interporfessional	 student	 groups	 were	 synthesizing	 their	
observations	 and	 profession‐specific	 expertise	 to	 collaborate	 and	 communicate	 as	 a	
team	for	optimal	patient	carein	each	clinical	case	considered.	However,	some	teachers	
in	the	role	of	 facilitators	carried	out	 individual	assessments	of	a	patient	that	does	not	
represent	 an	 interprofessional	 education.	 These	 experiences	 indicate	 future	 steps	 of	
development	of	IPE	at	the	University	of	Belgrade	in	terms	of	educating	facilitators	and	
better	understanding	of	concept	and	goal	of	IPE.	
	
ReFEEHS	 project	has	 been	 funded	with	 support	 from	 the	European	Commission.	
This	publication	reflects	the	views	only	of	the	authors,	and	the	Commission	cannot	be	held	
responsible	for	any	use	which	may	be	made	of	the	information	contained	therein.	
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4Trinity	College	Dublin	‐	School	of	Pharmacy	and	Pharmaceutical	Sciences	(Ireland)	
 
Razvoj	 nastavničkih	 kompetencija	 predstavlja	 značajan	 aspekt	 kontinuiranog	
profesionalnog	 razvoja	 nastavnika	 fakulteta	 i	 mentora	 iz	 prakse	 uključenih	 u	
obrazovanje	zdravstvenih	profesionalaca.	Aktuelni	 standardi	za	obezbeđenje	kvaliteta	
zahtevaju	 da	 nastavnom	 osoblju	 mora	 biti	 obezbeđen	 pristup	 programima	
profesionalnog	 razvoja	 usmerenim	 na	 razvoj	 nastavničkih	 kompetencija,	 poznavanje	
osnovnih	 pedagoških	 principa,	 razvoj	 i	 realizaciju	 studijskih	 programa.	 Razvoj	
nastavničkih	kompetencija	nastavnika	fakulteta	i	mentora	iz	prakse,	uključujući	i	razvoj	
programa	 za	 unapređenje	 nastavničkih	 kompetencija,	 bio	 je	 jedan	 od	 glavnih	 ciljeva	
Erazmus+	 projekta	 ReFEEHS	 čiji	 je	 koordinator	 Univerzitet	 u	 Beogradu,	 a	 partneri	
Univerzitet	 u	 Kragujevcu,	 Univerzitet	 u	 Novom	 Sadu,	 Univerzitet	 u	 Nišu,	 i	 četiri	 EU	
univerziteta,	 Triniti	 koledž	 Dablin,	 Univerzitet	 u	 Lisabonu,	 Univerzitet	 u	 Pečuju	 i	
Medicinski	univerzitet	u	Sofiji	(http://refeehs.com/).	
Program	za	unapređenje	nastavničkih	i	mentorskih	kompetencija	za	obrazovanje	
zdravstvenih	 profesionalaca	 razvijen	 je	 kao	 kurs	 kombinovanog	 učenja	 kroz	 on‐line	
aktivnosti	 i	 susrete	 uživo	 koji	 se	 sastoji	 iz	 pet	 modula	 i	 obrađuje	 teme	 kao	 što	 su:	
učenje,	 podučavanje	 i	 procena	 znanja	u	 akademskom	 i	 kliničkom	okruženju,	 primena	
informacionih	tehnologija	u	nastavi,	obezbeđenje	kvaliteta	u	obrazovanju	zdravstvenih	
profesionalaca.	 Program	 je	 razvijen	 i	 akreditovan	 kao	 zajednički	 program	 za	
kontinuirani	profesionalni	razvoj	nastavnika	fakulteta	i	mentora	iz	prakse	za	sva	četiri	
domaća	 univerziteta.	 Cilj	 razvoja	 programa	 je	 doprinose	 uvođenju	 inovacijai	
transformaciji	obrazovanja	zdravstvenih	profesionalaca	kako	bi	se	obezbedio	efektivan	
i	interaktivan	nastavni	proces	sa	studentima	i	pacijentima	u	centru	pažnje.	Prva	grupa	
od	 40	 polaznika	 upisana	 je	 u	 februaru	 2018.	 godine.	 Grupa	 je	 sastavljena	 od	 47,5%	
asistenata,	 37,5%	 docenata,	 10%	 profesora	 i	 5%	mentora	 iz	 prakse	 koji	 učestvuju	 u	
obrazovanje	 doktora	medicine	 (45%),	magistara	 farmacije	 (35%)	 i	 doktora	 dentalne	
medicine	 (20%).	 Održano	 je	 šest	 radionica	 sa	 internacionalnim	 učešćem,	 koje	 su	
praćene	odgovarajućim	on‐line	sadržajima,	uključujući	domaće	zadatke	u	elektronskom	
obliku	 i	 on‐line	 forume.	 Pozitivni	 komentari	 pristigli	 su	 i	 od	 učesnika,	 kao	 i	 od	
nastavnika	odgovornih	za	organizaciju	i	realizaciju	programa.	Naredne	aktivnosti	će	biti	
usmerene	na	održivost	programa	i	evaluaciju	dugotrajnih	efekata	ove	inicijative.		
ReFEEHS	 projekat	 je	 finansiran	 uz	 podršku	 Evropske	 komisije.	 Ova	
publikacijaodražava	 isključivo	 stavove	 autora	 i	 Komisija	 se	 ne	 može	 smatrati	
odgovornom	za	korišćenje	informacija	sadržanih	u	njoj.	
795 
 
TEACHING	CERTIFICATE	IN	HEALTH	PROFESSIONS	EDUCATION:	
JOINT	CURRICULUM	DEVELOPMENT	
 
Marina	Odalović1,	Lidija	Radulović2,	Snežana	Medić2,	Miloš	Bajčetić3,	
Martin	Henman4,	Nada	Kovačević1,	Jelena	Parojčić1,	Ljiljana	Tasić1	
 
1University	of	Belgrade	‐	Faculty	of	Pharmacy,	2University	of	Belgrade	‐	Faculty	
of	Philosophy,	3University	of	Belgrade	‐	Faculty	of	Medicine	(Serbia),	4Trinity	
College	Dublin	‐	School	of	Pharmacy	and	Pharmaceutical	Sciences	(Ireland)	
 
Teaching	 competencies	 development	 is	 an	 important	 part	 of	 continuing	
professional	 development	 of	 academic	 staff	 and	 practitioners	 involved	 in	 health	
professions	education.	Contemporary	quality	assurance	standards	require	that	teaching	
staff	 must	 have	 access	 to	 a	 professional	 development	 programme,	 which	 provides	
opportunities	to	develop	teaching,	learning	and	assessment	skills,	the	understanding	of	
pedagogy,	 construction	 and	 the	 delivery	 of	 a	 curriculum.	 Teaching	 Competencies	
Development	 of	 academic	 staff	 and	 teacher	 practitioners,	 including	 introduction	 of	
Teaching	 Certificate	 study	 programme	was	 one	 of	 the	 principal	 goals	 of	 the	 current	
Erasmus+	 project	 ReFEEHS	 which	 is	 coordinated	 by	 the	 University	 of	 Belgrade	 in	
cooperation	with	 University	 of	 Kragujevac,	 University	 of	 Niš,	 University	 of	 Novi	 Sad,	
and	 four	 EU	 universities,	 Trinity	 College	 Dublin,	 University	 of	 Lisbon,	 University	 of		
Pécs	and	Medical	University	of	Sofia	(http://refeehs.com/).	
The	Teaching	Certificate	study	programme	in	Health	Professions	Education	has	
been	designed	as	a	blended	learning	course	consisting	of	five	modules	covering	topics	
related	 to:	 teaching,	 learning	 and	 assessment	 in	 academic	 and	 clinical	 settings;	
technology	enhanced	teaching,	and	quality	assurance	in	health	professions	education.	It	
has	 been	 developed	 as	 a	 joint	 curriculum	 of	 the	 four	 Serbian	 universities,	 and	
accredited	as	the	continuing	professional	development	program	for	academic	staff	and	
teacher	practitioners	with	the	aim	to	contribute	to	the	innovation	and	transformation	
of	 health	 professionals’	 education	 towards	 a	 more	 effective,	 interactive	 student‐
centered	and	patient‐centered	approach.	The	first	cohort	of	40	participants	enrolled	in	
February,	 2018.	They	 comprised	47.5%	 teaching	 ‐	 clinical	 assistants,	 37,5%	assistant	
professors,	10%	professors	and	5%	healthcare	practitioners	engaged	in	medical	(45%),	
pharmacy	(35%)	or	dental	medicine	(20%)	education.	Six	face‐to‐face	workshops	with	
international	 participation	 were	 held,	 complemented	 by	 different	 on‐line	 activities,	
including	e‐assignments	and	on‐line	forums.	Positive	feedback	has	been	received	from	
both	 the	participants	and	 the	academic	staff	 responsible	 for	programme	organization	
and	delivery.	Further	activities	will	be	 focused	on	the	sustainability	and	evaluation	of	
the	long‐term	impact	of	this	initiative.	
	
ReFEEHS	 project	has	 been	 funded	with	 support	 from	 the	European	Commission.	
This	publication	reflects	the	views	only	of	the	authors,	and	the	Commission	cannot	be	held	
responsible	for	any	use	which	may	be	made	of	the	information	contained	therein.	
796 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Istorija	farmacije	
History	of	Pharmacy 
 
797 
SADRŽAJ	–	CONTENTS	
 
 
IF-P1 
EVROPSKA	FARMAKOPEJA	KROZ	ISTORIJU:	ULOGA	SRBIJE	
HISTORY	OF	EUROPEAN	PHARMACOPOEIA:	THE	ROLE	OF	SERBIA	
- Stana Ubavić, Marija Malešević, Dušanka Krajnović 800 
IF-P2 
RAZVOJ	JAVNO‐APOTEKARSKE	SLUŽBE	U	SUBOTICI	TOKOM	DRUGE	
POLOVINE	XX	VEKA	
DEVELOPMENT	OF	THE	PUBLIC	PHARMACY	SERVICE	IN	SUBOTICA																					
DURING	THE	SECOND	HALF	OF	THE	20TH	CENTURY	
- Tatjana Crnjanski, Dušanka Krajnović, Violeta Sloboda 802 
IF-P3 
DOKUMENT	O	REVIZIJI	PRVE	KRUŠEVAČKE	APOTEKE	IZ	1886.	‐	
SVEDOČANSTVO	O	KVALITETU	RADA	FARMACEUTA	DRAGOSLAVA	
KEDROVIĆA	
THE	DOCUMENT	OF	INSPECTION	OF	THE	FIRST	PHARMACY	IN	KRUŠEVAC	
IN	1886	–	THE	EVIDENCE	OF	THE	SUCCESSFUL	PROFESSIONAL	WORK	OF	
DRAGOSLAV	KEDROVIĆ	
- Miloš Nikolin, Miloš Obradović 804 
IF-P4 
SKORO	TRI	VEKA	POSTOJANJA	„APOTEKE	NA	STEPENICAMA”	U	VRŠCU	
ALMOST	THREE	CENTURIES	OF	„PHARMACY	ON	THE	STAIRS”	IN	VRŠAC	
- Biljana Laković, Jelena Manojlović, Mihailo Stanivuković 806 
IF-P5 
PORODICA	JOVANOVIĆ	IZ	VRŠCA	KAO	PRIMER	DRUŠTVENO‐ODGOVORNIH	
FARMACEUTA	
JOVANOVIĆ	FAMILY	FROM	VRŠAC	AS	AN	EXAMPLE	OF	SOCIALLY	
RESPONSIBLE	PHARMACISTS	
- Biljana Laković, Jelena Manojlović, Mihailo Stanivuković 808 
798 
IF-P6 
PRVA	APOTEKA	U	ŠAPCU	KAO	SIMBOL	RAZVOJA	ZDRAVSTVENE		
KULTURE	TOGA	GRADA	
THE	FIRST	PHARMACY	IN	ŠABAC	AS	A	SYMBOL	OF	HEALTH	CULTURE	
PROGRESS	OF	THAT	CITY	
- Danka Stanojlović 810 
IF-P7 
DOPRINOS	VELIMIRA	KARIĆA	RAZVOJU	APOTEKARSKE	SLUŽBE	I	
FARMACEUTSKE	PROFESIJE	U	SRBIJI	NA	PRELAZU	IZMEĐU	XIX	I	XX	VEKA	
VELIMIR	KARIC’S	CONTRIBUTIONS	TO	THE	DEVELOPMENT	OF	
APOTHECARY	SERVICES	AND	PHARMACY	PROFESSION	BETWEEN	THE	END	
OF	XIX	AND	THE	BEGINNING	OF	THE	XX	CENTURY	
- Jasmina Arsić, Dušanka Krajnović 812 
IF-P8 
LEČENJE	ŠUGE	U	BRANIČEVSKOM	OKRUGU:	NEKADA	I	SAD	
TREATMENT	OF	SCABIES	AT	BRANICEVO	DISTRICT:	ONCE	AND	NOWDAYS	
- Jelena Trifunović, Nikola Bošković, Nebojša Jorgovanović 814 
IF-P9 
NAJSTARIJE	SUBOTIČKE	APOTEKE	U	XVIII	I	XIX	VEKU	
THE	OLDEST	PHARMACIES	IN	SUBOTICA	IN	THE	XVIII	AND	XIX	CENTURY	
- Tatjana Crnjanski, Violeta Sloboda, Dušanka Krajnović 816 
IF-P10 
RAZVОJ	APОTEKARSKE	SLUŽBE	NA	PОDRUČJU	КIKINDE	I	SEVERNОG	
BANATA	DО	DRUGE	PОLОVINE	20.	VEKA	
DEVELOPMENT	OF	PHARMACY	SERVICE	IN	THE	AREA	OF	KIKINDA	AND	
NORTH	BANAT	UNTIL	THE	SECOND	HALF	OF	THE	20TH	CENTURY	
- Ostoja Vojinović, Dušanka Krajnović 818 
 
 
 
 
799 
IF-P11 
FARMACIJA	U	SLUŽBI	ZLA	–	KAKO	SU	„LEČILI”	HITLERA	I	NEMAČKI	NAROD	
U	NACISTIČKOJ	NEMAČKOJ	
PHARMACY	IN	THE	SERVICE	OF	EVIL	‐	HOW	THEY	„TREATED”	HITLER	AND	
THE	WHOLE	GERMAN	NATION	IN	NAZI	GERMANY	
- Pavle Zelić 820 
IF-P12 
RAZVOJ	LIPOSOMA:	ISTORIJSKI	PREGLED	
DEVELOPMENT	OF	LIPOSOMES:	A	HISTORICAL	OVERVIEW	
- Nina Dragićević, Katarina Milošević-Kostadinović,
Dušanka Krajnović 822 
IF-P13 
PRIKAZ	AKCIJA	DOBROVOLJNOG	DAVANJA	KRVI	NA	FARMACEUTSKOM	
FAKULTETU	U	BEOGRADU	U	PERIODU	2003	‐	2018.	GODINE	
AN	OVERVIEW	OF	THE	VOLUNTARY	BLOOD	DONATION	CAMPAIGNS	AT	THE	
FACULTY	OF	PHARMACY	IN	BELGRADE	DURING	2003‐2018	PERIOD	
- Andrijana Milošević Georgiev, Dušanka Krajnović,
Jakov Jambrek 824 
800 
Arh.farm 2018;68: 800-801 IF-P1 
EVROPSKA	FARMAKOPEJA	KROZ	ISTORIJU:	ULOGA	SRBIJE	
Stana	Ubavić1,	Marija	Malešević1,	Dušanka	Krajnović2	
1Agencija	za	lekove	i	medicinska	sredstva	Srbije,	2Katedra	za	socijalnu	farmaciju	
i	farmaceutsko	zakonodavstvo,	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet	
(Srbija)	
Za	 razliku	 od	 gradskih	 ili	 službenih	 farmakopeja	 iz	 srednjeg	 veka,	 regionalne	
farmakopeje	su	u	Evropi	uvedene	kasno.	Termin	Farmakopeja	je	uveden	1561.	godine,	
ali	 je	opštu	primenu	dobio	u	17.	veku.	Evropska	 farmakopeja	 (Ph.	Eur.)	 je	 zakonska	 i	
naučna	 osnova	 za	 kontrolu	 kvaliteta	 lekova	 u	 Evropi.	 Njen	 rad	 koordiniše	 Evropski	
Direktorat	za	kvalitet	 lekova	 i	 zdravstvenu	zaštitu	 (EDQM)	u	Strazburu,	preko	radnih	
grupa	 eksperata	 iz	 država	 članica	 koje	 su	 potpisale	 konvenciju	 o	 izradi	 Ph.	 Eur.	 Cilj	
istraživanja	 je	 bio	 da	 prikažemo	 istorijske	 podatke	 o	 osnivanju	 Ph.	 Eur.	 sa	 posebnim	
osvrtom	na	ulogu	Srbije.	
U	okviru	ovog	rada,	sprovedeno	je	pretraživanje	istorijskih	podataka	i	zakonskih	
odredbi	sa	ciljem	pronalaženja	činjenica	o	osnivanju,	razvoju	i	aktivnostima	Ph.	Eur.,	 i	
ulozi	 Srbije	 u	 radu	 Ph.	 Eur.	 Konvencija	 o	 izradi	 Ph.	 Eur.	 je	 usvojena	 1964.	 godine,	 i	
ratifikovana	 od	 strane	 8	 zemalja	 do1966.	 godine.	 Uredbom	 75/318/EEC	 iz	 1975.,	
obavezna	je	usklađenost	sa	monografijama	Ph.	Eur.	prilikom	dobijanja	dozvole	leka	za	
humanu	 upotrebu,	 a	 1981.,	 za	 veterinarske	 lekove.	 Evropski	 direktorat	 za	 kvalitet	
lekova	 (EDQM)	 je	 osnovan	 1996.	 Uredbe	 2001/82/EC	 i	 2001/83/EC	 za	 lekove	 za	
humanu	 i	 veterinarsku	 upotrebu	 su	 usvojene	 2001.	 godine,	 sa	 zadržanom	 obavezom	
usklađenosti	 sa	 monografijama	 Ph.	 Eur.	 kod	 dobijanja	 dozvole	 za	 lek.	 Do	 2018.,	 38	
evropskih	 zemalja	 kao	 i	 Evropska	 unija	 su	 ratifikovale	 konvenciju	 o	 izradi	 Ph.	 Eur.	
Postoji	 i	30	posmatrača.	Srbija	je	ratifikovala	konvenciju	28.02.2001.godine.	Od	2004.,	
delegacija	 Srbije	učestvuje	na	 sastancima	Komisije	Ph.	Eur.	 i	 ima	eksperte	u	5	 radnih	
grupa	koje	razvijaju	monografije	Ph.	Eur.	u	nacionalnoj	kontrolnoj	laboratoriji	Agencije	
za	lekove	i	medicinska	sredstva	Srbije.	Dosad,	eksperti	Srbije	su	razvili	7	monografija.	
Uspostavljanjem	 striktne	 regulatorne	mreže	 evropskih	 zdravstvenih	 autoriteta,	
kroz	monografije	Ph.	Eur.,	pacijentima	su	dostupni	bezbedni,	efikasni	i	kvalitetni	lekovi.	
U	poslednjih	15	godina,	 Srbija	 aktivno	učestvuje	u	 radu	Ph.	Eur,	 i	doprinosi	održanju	
javnog	zdravlja.		
Dušanka	 Krajnović	 je	 ovo	 istraživanje	 realizovala	 u	 okviru	 Projekta	 14004	
finansiranog	od	Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	Republike	Srbije.	
801 
HISTORY	OF	EUROPEAN	PHARMACOPOEIA:	THE	ROLE	OF	SERBIA	
Stana	Ubavić1,	Marija	Malešević1,	Dušanka	Krajnović2	
1Medicines	and	Medical	Devices	Agency	of	Serbia,	2Department	of	Social	
Pharmacy	and	Pharmaceutical	Legislation,	University	of	Belgrade	‐	Faculty	of	
Pharmacy	(Serbia)	
Although	 city	 or	 municipal	 pharmacopoeias	 have	 history	 since	 middle	 age,	
regional	 approach	 was	 introduced	 lately	 in	 Europe.	 The	 term	 Pharmacopoeia	 was	
introduced	in	1561,	but	used	generally	in	17th	century.	European	Pharmacopoeia	(Ph.	
Eur.)	is	legal	and	scientific	base	for	quality	control	of	medicines	in	Europe.	Its	work	is	
managed	by	European	Directorate	for	the	Quality	of	Medicines	&	Healthcare	(EDQM)	in	
Strasbourg,	 by	 working	 groups	 of	 experts	 from	 countries	 that	 signed	 Ph.	 Eur.	
convention.	The	aim	of	the	study	was	to	represent	historical	data	about	establishment	
of	Ph.	Eur.	with	focus	on	the	role	of	Serbia.	Search	of	historical	data	and	legislative	rules	
has	 been	 performed	 to	 reflect	 on	 the	 establishment	 and	 development	 of	 Ph.	 Eur.,	 its	
activities	and	role	of	Serbia	in	Ph.	Eur.	
Convention	 of	 elaboration	 of	 Ph.	 Eur.	 was	 adopted	 in	 1964,	 and	 ratified	 by	 8	
countries	 to1966.	 In	 1975,	 Council	 Directive	 75/318/EEC	made	 compliance	with	 Ph.	
Eur.	monographs	mandatory	for	marketing	authorization	of	human	medicines,	in	1981,	
for	 veterinary	 medicines.	 In	 1996,	 EDQM	 was	 established.	 In	 2001,	 Directives	
2001/82/EC	 and	 2001/83/EC	 on	 medicines	 for	 human	 and	 veterinary	 use	 were	
adopted,	keeping	mandatory	character	of	Ph.	Eur.	for	marketing	authorization.	In	2018,	
38	countries	from	Europe	including	European	Union	ratified	convention.	There	are	30	
observers.	 Serbia	 ratified	convention	on	28.02.2001.	From	2004,	delegation	of	Serbia	
participates	 in	 Ph.	 Eur.	 Commission,	 and	 has	 experts	 in	 5	 groups	 working	 on	
elaboration	 of	 monographs	 in	 national	 control	 laboratory	 of	 Medicines	 and	 Medical	
Devices	 Agency	 of	 Serbia.	 So	 far,	 Serbian	 experts	 have	 elaborated	 7	 Ph.	 Eur.	
monographs.	
By	establishing	strict	regulatory	framework	among	European	health	authorities,	
through	monographs	of	Ph.	Eur.,	 safe,	effective	and	quality	medicines	are	available	 to	
patients.	In	the	past	15	years,	Serbia	has	actively	participated	in	work	of	Ph.	Eur.,	thus	
contributing	to	public	health	maintenance.	
The	work	of	Dušanka	Krajnović	 is	partially	supported	by	 the	grant	of	Ministry	of	
Education,	Science	and	Technological	Development	in	Serbia,	Grant	Number	41004.	
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RAZVOJ	JAVNO‐APOTEKARSKE	SLUŽBE	U	SUBOTICI	TOKOM	DRUGE	
POLOVINE	XX	VEKA	
Tatjana	Crnjanski1,	Dušanka	Krajnović2,	Violeta	Sloboda1	
1Apoteka	Subotica,	2	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet,	Katedra	za	
socijalnu	farmaciju	i	farmaceutsko	zakonodavstvo	
Subotica	 je	 početkom	 XX	 veka,	 doživela	 i	 trgovački	 i	 „zdravstveni”	 procvat	 sa	
ukupno	 sedam	 privatnih	 javnih	 apoteka,	 a	 sa	 daljim	 razvojem	 i	 povećanjem	 broja	
stanovnika,	 počinje	 ubrzano	 otvaranje	 novih	 apoteka,	 čak	 i	 u	 prigradskim	 naseljima	
(Palić	 1903)	 i	 seoskim	 sredinama	 (Stari	 Žednik	 1906).	 Cilj	 rada	 je	 bio	 da	 istražimo	
razvoj	apotekarske	službe	u	Subotici,	sa	posebnim	fokusom	na	apotekarsku	ustanovu	u	
Subotici	koja	baštini	najdužu	tradiciju	apotekarstva	još	od	XVIII	veka.	
Podaci	su	prikupljeni	pregledom	literature	i	arhivskog	materijala.	Primenili	smo	
metodu	istorijske	analize	za	period	od	druge	polovine	XX	veka	do	danas.	
Neposredno	 pred	 II	 Svetskog	 rata	 u	 Subotici	 je	 radilo	 16	 privatnih	 javnih	
apoteka,	koje	nakon	rata	postaju	narodne	apoteke.	U	istoriji	ovih	apoteka	tokom	druge	
polovine	XX	veka,	hronološki	mogu	da	se	izdvoje	sledeći	događaji:		
 1962.	osnovana	je	Zdravstvena	ustanova	‐	Narodna	apoteka	Subotica
 1974.	Narodna	apoteka	Subotica	postaje	OOUR	Medicinskog	centra	u	Subotici,
a	bolnička	apoteka	se	pripaja	OOUR‐u	Apoteka
 1993.	Apoteka	se	izdvaja	iz	Medicinskog	centra	i	postaje:	Zdravstvena	ustanova
Apoteka
 1998.	 Vlada	 Republike	 Srbije	 –	 Ministarstvo	 zdravlja,	 preuzima	 Zdravstvenu
ustanovu	Apoteka	i	menja	njen	naziv	u	Apoteka	Subotica.
Osnivačka	 prava	 nad	 Apotekom	 Subotica	 01.	 januara	 2007.	 godine	 preuzima	
Opština	 Subotica.	 Danas	 ova	 ustanova	 obuhvata	 22	 organizacione	 jedinice‐ogranaka	
(trinaest	na	 teritoriji	 grada,	 i	 devet	u	prigradskim	 i	 seoskim	delovima)	 i	 razvija	nov	 i	
moderan	 pristup	 u	 sprovođenju	 farmaceutske	 usluge	 u	 oblasti	 medicinske	 zaštite	 i	
javnog	zdravlja.	
Tokom	230	godina	istorije	najstarije	javno‐zdravstvene	apotekarske	ustanove	u	
Subotici	 sjedinili	 su	 se	 poverenje,	 struka	 i	 umetnost	 u	 nastojanjima	 da	 se	 unapredi	
kvalitet	 usluge	 i	 zadovolje	 potrebe	 pacijenata,	 ali	 i	 očuva	 profesionalni	 ugled	
apotekarskog	 staleža,	 estetika	 identiteta	 apoteke,	 kao	mesta	 gde	 se	uvek	može	dobiti	
tačan	savet,	kvalitetna	usluga	i	efikasan	lek.	
Dušanka	 Krajnović	 je	 ovo	 istraživanje	 realizovala	 u	 okviru	 Projekta	 14004	
finansiranog	od	Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	Republike	Srbije.	
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DEVELOPMENT	OF	THE	PUBLIC	PHARMACY	SERVICE	IN	SUBOTICA	
DURING	THE	SECOND	HALF	OF	THE	20TH	CENTURY	
Tatjana	Crnjanski1,	Dušanka	Krajnović2,	Violeta	Sloboda1	
1Community	Pharmacy	Subotica,	Subotica,	2	University	of	Belgrade	–	Faculty	of	
Pharmacy	Department	of	Social	Pharmacy	and	Pharmaceutical	Legislation	
At	the	beginning	of	the	20th	century,	development	and	increase	in	the	number	of	
inhabitants	began	to	accelerate	the	opening	of	new	pharmacies	in	Subotica,	as	well	as	in	
the	suburbs	(Palic	1903)	and	rural	areas	(Stari	Zednik	1906).	The	aim	of	this	paper	was	
to	 explore	 the	 development	 of	 pharmacy	 service,	 with	 a	 special	 focus	 on	 Subotica	
Pharmacy,	which	has	the	longest	tradition	since	18th	century.		
	The	data	were	 collected	by	 reviewing	 the	 literature	 and	archival	material.	We	
have	applied	the	method	of	historical	analysis	for	the	period	from	the	second	half	of	the	
20th	century	to	the	present.	
Before	 World	 War	 II	 in	 Subotica	 worked	 16	 pharmacies,which	 after	 the	 war	
became	 national	 pharmacies.	 The	 following	 events	 can	 be	 distinguished	
chronologically:	
 In	1962,	a	health	institution	was	founded	‐	„The	National	Pharmacy	Subotica”
 In	 1974,	 The	 National	 Pharmacy	 Subotica	 became	 OOUR	 Medical	 Center	 in
Subotica,	and	hospital	pharmacy	joined	OOUR	Pharmacy
 In	 1993,	The	Pharmacy	was	 separated	 from	 the	Medical	 Center	 and	became:
Health	Institution	Pharmacy
 In	 1998,	 The	 Government	 of	 the	 Republic	 of	 Serbia	 ‐	 the	Ministry	 of	 Health,
took	 over	 the	 Health	 Care	 Institute	 of	 Pharmacy	 and	 changed	 its	 name	 to
Pharmacy	Subotica.
Founding	 rights	over	Pharmacy	Subotica	on	 January	1st,	 2007	 is	 taken	over	by	
the	Municipality	of	Subotica.	Pharmacy	Subotica	consists	of	22	pharmacies	(13	on	the	
territory	of	the	city	and	9	in	the	suburban	and	rural	communities)	and	develops	a	new	
modern	 approach	 to	 the	 implementation	 of	 pharmaceutical	 services	 in	 the	 field	 of	
medical	and	public	health.		
In	 the	 230	 years	 of	 history,	 the	 oldest	 public	 health	 pharmacy	 institution	 in	
Subotica	 united	 confidence,	 profession	 and	 art	 in	 efforts	 to	 improve	 the	 quality	 of	
services	 and	 patients	 needs,	 preserve	 the	 reputation	 of	 pharmacy	 profession	 and	
aesthetics	of	pharmacy's	 identity	 as	 a	place	where	 everyone	 can	get	 a	 right	 advice,	 a	
quality	service	and	an	effective	drug.	
The	work	of	Dušanka	Krajnović	 is	partially	supported	by	 the	grant	of	Ministry	of	
Education,	Science	and	Technological	Development	in	Serbia,	Grant	Number	41004.	
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DOKUMENT	O	REVIZIJI	PRVE	KRUŠEVAČKE	APOTEKE	IZ	1886	‐	
SVEDOČANSTVO	O	KVALITETU	RADA	FARMACEUTA	DRAGOSLAVA	
KEDROVIĆA	
Miloš	Nikolin1,	Miloš	Obradović2	
1Specijalna	bolnica	„Swiss	medica”,	Beograd,	2Apoteka	„Kruševac”,	Kruševac	
Sve	apoteke	koje	su	se	otvarale	u	Srbiji	u	XIX	veku	bile	su	podrvgnute	strogim	
zakonskim	propisima,	prema	kojima	su	se	uređivale,	otvarale,	nadzirao	kvalitet	rada	u	
njima	i	poslovanje	apotekara.	Revizije	apoteka	uglavnom	su	sprovodili	lekari	ili	državni	
hemičari.	 Cilj	 nam	 je	bio	da	 izložimo	 jedan	od	prvih	 sačuvanih	dokumenata	o	 reviziji	
apoteke	 ‐	 „Revizija	 apoteke	 g.	 Dragoslava	 Kedrovića	 u	 Kruševcu”.	 Uvidom	 u	 ovaj	
dokument,	 dolazi	 se	 do	 brojnih	 saznanja	 o	 regulisanju	 rada	 apotekarske	 delatnosti	 u	
Srbiji	sredinom	XIX	veka.	Primenjena	je	metoda	istorijske	analize,	pregledom	literature	
i	arhivskog	materijala,	pri	čemu	su	korišćeni	i	primarni	i	sekundarni	izvori.	
Revizija	 apoteke	 Mr	 pharm.	 Dragoslava	 Kredrovića	 u	 Kruševcu	 obavljena	 je	
1886.	 godine	po	nalogu	Ministra	unutrašnjih	dela	 (1886)	SN	5558.	Reviziju	 je	 izvršio	
doktor	 hemije	 Ferdinand	 Šams,	 tada	 državni	 hemičar,	 a	 trajala	 je	 šest	 dana.	 Tom	
prilikom	 sačuvan	 je	 originalni	 dokument.	 Najveći	 deo	 izveštaja	 revizor	 je	 posvetio	
pregledu	 lokala	 i	 pribora.	 Interesantan	 je	 opis	 oficine	 koja	 se	 u	 duhu	 toga	 vremena	
zvala	 „dućan”.	 Iz	 dokumenta	 se	 saznaje	 o	 apotekarskom	 priboru	 i	 posuđu	 koje	 je	
korišćeno,	a	za	koje	se	revizor	pohvalno	izrazio	da	je	bio	prisutan	u	dovoljnoj	količini.	
Organizacija	 u	 apoteci	 bila	 je	 u	 skladu	 sa	 tadašnjim	 važećim	 propisima	 evropskih	
zemalja,	 a	 raspored	 skladištenja	 lekova	 u	 oficini	 je	 pravilan,	 pregledan	 i	 racionalan.	
Lekovi	narkotični,	merkurijalni,	arzenikalni	i	drugi,	jakog	dejstva,	odvojeni	su	sasvim	od	
drugih.	 Posle	 pregleda	 svih	 droga,	 pristupljeno	 je	 pregledu	 svih	 farmaceutskih	
preparata.	 Revizor	 se	 veoma	 pohvalno	 izrazio	 o	 stručnom	 radu	 Kedrovića,	
naglašavajući	u	svom	 izveštaju	da	su	svi	 farmaceutski	preparati	odgovarali	propisima	
uzakonjene	farmakopeje.	
Možemo	zaključiti	da	navedeni	dokument	predstavlja	dragoceno	svedočanstvo	o	
razvoju	 farmacije	 u	 našim	 krajevima	 i	 dokaz	 da	 su	 se	 sredinom	 XIX	 veka	 u	 prvim	
srpskim	apotekama	primenjivala	dostignuća	evropske	farmacije,	kako	u	regulatornom,	
tako	i	u	praktičnom	smislu.			
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KRUŠEVAC	IN	1886	–	THE	EVIDENCE	OF	THE	SUCCESSFUL	
PROFESSIONAL	WORK	OF	DRAGOSLAV	KEDROVIĆ	
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All	the	pharmacies	opened	in	Serbia	in	the	19th	century	had	to	comply	with	very	
strict	legal	regulations	meeting	the	requirements	which	determined	the	terms	of	their	
opening,	work	 organisation,	monitoring	 and	 supervision	 of	 both	 the	 pharmacies	 and	
the	pharmacists	employed.	The	inspections	of	the	pharmacies	were	mostly	conducted	
by	doctors	or	chemists	appointed	by	the	state.	The	aim	of	this	paper	is	to	present	one	of	
the	 first	 documents	 preserved	 onthe	 inspections	 of	 pharmacies	 owned	 by	 Dragoslav	
Kedrović	 from	 Kruševac.	 By	 the	 insight	 into	 the	 document	 there	 were	 	 a	 lot	 of	
information	 about	 the	 regulations	 of	 	 pharmacies	 in	 Serbia	 in	 the	 mid‐nineteenth	
century.	The	method	of	historical	analysis	was	applied	by	using		both	the	primary	and	
secondary	sources	while	reviewing	the	available	literature	and	archive	materials.		
The	inspection	of	Dragoslav	Kedrović’s	pharmacy	was	carried	out	in	Kruševac	in	
1886	by	the	order	of	the	Ministry	of	Internal	Affairs	of	Serbia	(1886,	SN	5558).	It	lwas	
conducted	 in	 six	 days	 by	 Mr	 Ferdinand	 Shams,	 doctor	 of	 chemistry,	 and	 a	 state	
appointed	chemist.	The	official	document	of	the	inspection	was	issued,	which	has	been	
preserved	 to	 nowadays.	 Most	 of	 the	 records	 in	 the	 document	 are	 reffered	 to	 	 the	
inspection	of	the	pharmacy	premises	and	the	equipment	used.	Interesting	descriptions	
of	the	oficina	were	found	called	„dućan”	(meaning	a	shop	or	a	store	of	that	time).	The	
organisation	of	 the	pharmacy	was	 in	 accordance	with	 the	 standards	 applied	 in	other	
European	countries.	The	order	of	the	medicines	and	drugs	in	the	pharmacy	storage	was	
proper,	 transparent	 and	 rational.	 The	 mercurial,	 arsenic	 and	 other	 highly	 effective	
drugs	were	completely	separated	from	the	others.	
It	conclusion,	this	document	represents	a	valuable	evidence	of	the	development	
of	 pharmacy	 in	 Serbia.	 It	 also	 proved	 that	 the	 first	 Serbian	 pharmacies	 in	 the	 19th	
century	 were	 organised	 and	 run	 in	 compliance	 with	 the	 European	 legislative	
regulations,	standards	and	pharmaceutical	practice.	
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SKORO	TRI	VEKA	POSTOJANJA	„APOTEKE	NA	STEPENICAMA”	U	
VRŠCU	
Biljana	Laković1,	Jelena	Manojlović2,	Mihailo	Stanivuković3	
1Apoteka	Beograd,	2Katedra	za	socijalnu	farmaciju	i	farmaceutsko	
zakonodavstvo,	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet,	3Naučno	
društvo	za	istoriju	zdravstvene	kulture	Vojvodine	(Srbija)	
Prva	 apoteka	 u	 Vršcu	 osnovana	 je	 1784.	 i	 nazvana	 „Kod	 Spasitelja”	 po	 nazivu	
ulice	 u	 kojoj	 se	 nalazila	 ‐	 Spasiteljev	 sokak,	 a	 kasnije	 dobija	 nazive:	 „Apoteka	 na	
stepenicama”,	 „Velika	 apoteka”	 i	 „Druga	 narodna	 apoteka”.	 Do	 1971.	 u	 njoj	 deluje	
apoteka.	Zbog	značaja	za	istoriju	apotekarske	delatnosti	zgrada	je	1970.	stavljena	pod	
zaštitu	države	i	do	danas	je	aktivna	kao	muzej.	U	istraživanju	je	korišćena	metoda	ručne	
dokumentacione	analize	1°	i	2°	izvora	podataka.	
Zgrada,	podignuta	u	drugoj	 	polovini	 	XVIII	veka,	po	arhitektonskoj	kompoziciji	
pripada	klasicističkom	stilu,	a	njen	konstruktivni	sklop	 je	 tipično	barokni.	 Jedna	 je	od	
najstarijih	 i	 najreprezentativnijih	 zgrada	 u	 Vršcu.	 	 Projektovana	 je	 namenski	 što	
dokazuje	specifičan	dvostruki	tavan	prilagođen	za	sortiranje,	sušenje	i	obradu	lekovitog	
bilja	 kao	 i	 prostorije	 namenjene	 za	 delatnost	 apoteke.	 Prvi	 naziv	 „Apoteka	 na	
stepenicama”	bio	je	opis	zgrade	sa	stepeništem	prislonjenim	na	zapadnu	fasadu,	a	drugi	
kasniji	 naziv	 „Velika	 lekarna”	 ukazivao	 je	 	 na	 njenu	 veličinu	 u	 odnosu	 na	 druge	
otvorene	 apoteke.	 	 Osnivač	 i	 vlasnik	 bio	 je	 Vencel	 Pelevan.	 Menjali	 su	 se	 vlasnici:	
Kramer,	 Heleport,	 Šilder,	 Hercog,	 Past,	 Bela	 Kihler	 i	 Aleksandar	 Šandor	 Jovanović.	
Apoteka		je	od	poslednjeg	vlasnika	otkupljena	1949.	i	postaje	„Druga	narodna	apoteka”.	
U	oficini	je	sačuvan	kompletan	nameštaj	i	inventar.	U	ostalim	prostorijama	izložene	su	
apotekarske	posude,	aparature,	 laboratorijsko	posuđe,	bogata	zbirka	knjiga	vezana	za	
apotekarstvo	 i	 fotografije.	 Od	 posebnog	 značaja	 su	 keramičke	 stojnice,	 ručna	
apotekarska	 vaga,	 velike	 stojnice	 za	 praškaste	 supstance	 sa	 original	 signaturama	 iz	
1870.,	kutijice	za	pakovanje	lekova,	original	recepti	tadašnjih	vlasnika,	formulari	računa	
za	 naplatu.	 Na	 primeru	 kontinuiteta	 rada	 jedne	 apoteke	 uočavamo	 da	 prezentovanje	
farmako‐istorijskog	 nasleđa	 pokazuje	 javnosti	 značaj	 i	 ulogu	 farmaceuta	 u	 društvu,	
njihovo	 društveno‐odgovorno	 poslovanje	 i	 javno	 zdravstvene	 aktivnosti.	 Tako	
podsećamo	javnost	na	farmaceuta	kao	neizostavnog,	 izuzetno	važnog	 i	najdostupnijeg	
zdravstvenog	radnika	današnjice.	
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ALMOST	THREE	CENTURIES	OF	„PHARMACY	ON	THE	STAIRS”	IN	
VRŠAC	
Biljana	Laković1,	Jelena	Manojlović2,	Mihailo	Stanivuković3	
1Pharmacy	Belgrade,	2Department	of	Social	Pharmacy	and	Pharmaceutical	
Legislation,	University	of	Belgrade	‐	Faculty	of	Pharmacy,	3Scientific	society	for	
history	of	health	culture	of	Vojvodina	(Serbia)	
The	first	pharmacy	in	Vršac,	„At	the	Saviours”,	was	founded	in	1784,	named	after	
the	 Saviours’	 Street,	 and	 later	 renamed	 to:	 „The	 Pharmacy	 on	 the	 Stairs”,	 „The	 Big	
Pharmacy”	 and	 „The	 Second	National	 Pharmacy”.	 Until	 1971	 it	 acted	 as	 a	 pharmacy.	
Because	of	 its	 significance	 to	 the	history	of	pharmacy,	 the	building	was	placed	under	
the	country’s	protection	and	is	still	a	museum.	
Manual	document	analysis	of	sources	1°	and	2°	was	employed.	
The	 building’s	 architectural	 style	 is	 typically	 baroque,	 dating	 back	 to	 the	 18th	
century,	making	it	one	of	the	oldest	and	most	representative	buildings	in	Vršac.	It	was	
built	with	utility	in	mind,	as	shown	by	its	specific	double	attic	constructed	for	sorting,	
drying	and	processing	herbs,	and	rooms	meant	for	the	pharmacy	itself.	The	first	name,	
„The	Pharmacy	on	the	Stairs”,	was	a	description	of	 the	building’s	West	wall	staircase,	
and	 the	 second	 name	 „The	 Big	 Pharmacy”	 pointed	 out	 its	 size	 compared	 to	 others,	
which	had	been	opened	by	that	point.	The	 founder	and	owner	was	Vencel	Pelevan.	 It	
changed	its	owners:	Kramer,	Heleport,	Šilder,	Hercog,	Past,	Bela	Kihler	and	Aleksandar	
Šandor	Jovanović.	It	was	acquired	from	its	last	owner	in	1949	and	became	„The	Second	
National	 Pharmacy”.	 All	 the	 furniture	 and	 inventory	 was	 preserved	 in	 the	 office.	
Apothecary	 dishes,	 apparatus,	 laboratory	 dishes,	 a	 rich	 collection	 of	 pharmaceutical	
books	and	photographs	are	displayed	in	other	rooms.	Especially	significant	are	ceramic	
stands,	 apothecary	 scales,	 bigger	 powder	 substance	 stands	 with	 original	 signatures	
from	 1870,	 medicine	 boxes,	 original	 recipes,	 billing	 forms.	 On	 the	 example	 of	 this	
pharmacy	we	see	that	presenting	pharmaco‐historical	heritage	to	the	public	shows	the	
significance	 of	 pharmacists	 in	 society,	 their	 socially	 responsible	 business	 and	 public	
health	 activities.	 Hence,	we	 remind	 the	 public	 about	 the	 pharmacist	 as	 an	 extremely	
important	and	most	available	health	worker	of	today.		
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PORODICA	JOVANOVIĆ	IZ	VRŠCA	KAO	PRIMER	DRUŠTVENO‐
ODGOVORNIH	FARMACEUTA	
Biljana	Laković1,	Jelena	Manojlović2,	Mihailo	Stanivuković3	
1Apoteka	Beograd,	2Katedra	za	socijalnu	farmaciju	i	farmaceutsko	
zakonodavstvo,	Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet,	3Naučno	
društvo	za	istoriju	zdravstvene	kulture	Vojvodine	(Srbija)	
Vršačka	porodica	 Jovanović	darovala	 je	društvu	 izuzetne	 ljude.	 Sa	 jedne	 strane	
čuvenog	slikara	Paju,	a	sa	druge,	posebno	značajne	za	farmaciju,	Aleksandra	i	njegove	
sinove	Dušana	i	Svetislava.	Njihov	uticaj	je	izražen	ne	samo	u	farmaciji,	već	i	u	društvu	
kao	celini.	Osvrtom	na	njihove	živote	utvrdićemo	značaj	ove	analize.	U	 istraživanju	 je	
korišćena	metoda	ručne	dokumentacione	analize	1°	i	2°	izvora	podataka.	
Aleksandar	 Šandor	 Jovanović	 (1868‐1953)	 diplomirao	 je	 farmaciju	 na	
Univerzitetu	u	Budimpešti.	Govorio	je	srpsko‐hrvatski,	nemački	i	mađarski	jezik.	U	vladi	
1919.	dobija	dužnost	narodnog	komesara	za	unutrašnje	poslove.	Promenom	političkih	
prilika	biva	uhapšen	i	osuđen	na	višegodišnju	zatvorsku	kaznu.	Posle	izlaska	iz	zatvora	
1928,	 kupuje	 apoteku	 „Kod	 Spasitelja”	 u	 Vršcu	 i	 u	 njoj	 radi.	 Bio	 je	 dobrotvor	 za	
siromašnu	decu	u	osnovnim	školama,	 „Đačku	 trpezu”,	 „Kolo	 srpskih	 sestara”	 i	mnoge	
druge.	 U	 prilozima	 za	 zimsku	 pomoć	 je	 među	 darodavcima	 sa	 najvećim	 prilogom.	
Njegovi	sinovi	Mr	ph	Dušan	Jovanović	(1916‐2007)	i	Mr	ph	Svetislav	Jovanović	(1919‐
1998)	 nakon	 diplomiranja	 radili	 su	 kod	 oca	 u	 apoteci	 sve	 do	 1944.	 kada	 stupaju	 u	
vojsku	Jugoslavije.	Za	vreme	rata	apoteka	je	redovno	davala	sanitetski	materijal,	lekove	
i	novčanu	pomoć	NOP‐u	i	Partizanskom	odredu.	Dušan	dobija	čin	kapetana	i	premeštaj	
na	VMA	u	Beogradu.	Napreduje	do	čina	pukovnika.	Postaje	prvi	doktor	 farmaceutskih	
nauka	 pri	 VMA	 1956.	 Bio	 je	 načelnik,	 profesor	 u	 školi	 rezervnih	 oficira	 i	 saradnik	 iz	
oblasti	bojnih	otrova	na	Katedri	za	toksikologiju	Farmaceutskog	fakulteta	u	Beogradu.	
Patentirao	 je	metodu	za	prečišćavanje	vode	 i	postupak	dezinfekcije	bočica	za	 ishranu	
dece.	 Svetislav	 je	 takođe	 službovao	 u	 vojnoj	 farmaciji	 kao	 načelnik	 laboratorije	 za	
proizvodnju	 KETGUT‐hirurškog	 konca.	 Kao	 čovek	 visoke	 etike,	 plemenitog	 duha	 i	
nezaboravni		učitelj,	više	puta	je	bio	odlikovan,	pohvaljen	i	nagrađivan.	Angažovanjem	i	
postupcima	 tokom	 svojih	 profesionalnih	 života,	 Aleksandar	 i	 njegovi	 sinovi	 dali	 su	
izuzetan	trajni	doprinos	za	dobrobit	struke	i	društva	u	celini.	
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The	 Jovanović	 family	 from	 Vršac	 has	 given	 us	 extraordinary	 people.	 From	 the	
famous	painter	Paja,	 to	pharmacists,	Aleksandar	and	his	sons	Dušan	and	Svetislav.	By	
examining	the	lives	of	these	influential	people,	we	will	determine	the	significance	of	this	
analysis.		
Manual	documentation	analysis	of	1°	and	2°	sources	was	employed.	
Aleksandar	Šandor	Jovanović	(1868‐1953)	obtained	a	degree	in	pharmacy	from	
the	 University	 of	 Budapest.	 He	 spoke	 Serbo‐Croat,	 German	 and	 Hungarian.	 He	 was	
appointed	 national	 commissary	 for	 internal	 affairs	 in	 1919.	 After	 political	 climate	
changes	 he	 was	 arrested	 and	 sentenced	 to	 prison.	 After	 being	 released	 in	 1928,	 he	
bought	the	pharmacy	„At	the	Saviours”,	in	Vršac	and	started	working	there.	He	was	one	
of	the	largest	donors	of	winter	aid	and	benefactor	of	poor	children	in	primary	schools,	
„The	Pupil’s	Dinner	Table”,	„A	Round	of	Serbian	Sisters”	etc.	His	sons,	Dušan	Jovanović	(	
1916‐2007)	 and	 Svetislav	 Jovanović	 (1919‐1998),	worked	 in	 their	 father’s	 pharmacy	
after	graduation	until	1944	when	 they	 joined	 the	Yugoslav	Army.	During	 the	war	 the	
pharmacy	regularly	supplied	medical	and	financial	aid	to	NOP	and	the	partisan	troops.	
Dušan	 received	 the	 rank	of	 captain,	was	moved	 to	 the	Military	Medicine	Academy	 in	
Belgrade	and	later	promoted	to	colonel.	He	became	the	first	doctor	of	pharmaceutical	
science	 at	 the	 Military	 Medicine	 Academy	 in	 1956.	 He	 was	 director,	 reserve	 officer	
school	 professor	 and	 chemical	 weapons	 research	 associate	 at	 the	 Department	 of	
toxicology	 at	 the	 Faculty	 of	 Pharmacy	 in	 Belgrade.	 He	 patented	 a	 method	 of	 water	
purification	 and	 a	 procedure	 for	 disinfecting	 children’s	 feeding	 bottles.	 Svetislav	 also	
served	 in	 military	 pharmacy	 as	 chief	 of	 the	 KETGUT	 surgical	 thread	 production	
laboratory.	As	an	ethical	and	beloved	teacher,	he	won	multiple	prizes.	By	engagement	
and	actions	during	their	professional	lives,	Aleksandar	and	his	sons	gave	a	permanent	
contribution	to	the	profession	and	our	society.	
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PRVA	APOTEKA	U	ŠAPCU	KAO	SIMBOL	RAZVOJA	ZDRAVSTVENE	
KULTURE	TOGA	GRADA	
Danka	Stanojlović	
Apoteka	„Vegafarma”	Valjevo	(Srbija)	
Od	tridesetih	godina	19.	veka	Šabac	brzo	napreduje	i	prednjači	u	ekonomskom	i	
kulturnom	smislu.	Sve	je	nametalo	potrebu	osnivanja	zdravstvenih	ustanova	‐	bolnice	i	
apoteke.	Prva	moderna	apoteka	otvorena	u	centralnoj	Srbiji,	osnovana	je	1830.	godine	
u	Beogradu,	dok	 je	 Šabac	 svoju	prvu	apoteku	dobio	dvadesetak	godina	kasnije	 i	 to	 iz	
četvrtog	pokušaja.	
U	 istraživanju	 je	 korišćena	 metoda	 ručne	 dokumentacione	 analize	 2°	 izvora	
podataka.	
Pokušaj	 da	 se	 otvori	 savremena	 apoteka	 u	 Šapcu	 1839.	 vezan	 je	 za	 Antona	
Delinija.	 Kako	 nije	 imao	 diplomu	 apotekara,	 dobio	 je	 dozvolu	 uz	 uslov	 da	 mora	 u	
apoteci	 imati	magistra	 farmacije.	 Apoteka	 je	 delimično	 bila	 opremljena,	 ali	 sa	 radom	
nije	počela,	jer	nije	dobila	odobrenje	od	okružnog	fizikusa	u	Šapcu	dr	Antonija	Grodera.	
Delini	nedovršenu	apoteku	premešta	u	Beograd.	Groder	je	štitio	lične	interese,	imao	je	
svoju	priručnu	 apoteku,	 i	 sprečavao	 je	 otvaranje	 savremene	 apoteke,	 te	 su	 i	 pokušaji	
.mr	ph.	Avgusta	Kozjaka	1846.,	i	mr	ph.	Ðorda	Krstića	1851.,	ostali	bezuspešni.	Godine	
1856.	 godine,	 11.	 oktobra	 mr	 ph.	 Franc	 Ludvik,	 koji	 se	 kasnije	 pokrštava	 u	 Mijaila	
Filipovića,	 u	 tome	 uspeva.	 I	 otvorena	 je	 apoteka	 „Kod	 Sv.	 Trojice”	 pošto	 je	 pored	
mišljenja	dr	Grodera,	svoje	mišljenje	dalo	i	Okružno	načelstvo.	Od	1894.	godine,	vlasnik	
prvoosnovane	 apoteke	 postaje	 mr	 ph.	 Gavrilo‐Gaja	 Gašic,	 kupivši	 je	 od	 Milana	
Filipovića,	 sina	 i	naslednika	prvog	šabackog	apotekara.	Gašic	od	1924.	apoteku	 izdaje	
pod	zakup,	a	1928.	prodaje	mr	ph.	Lazaru	Laziću.	Lazić	proširuje	apoteku	koja	radi	kao	
privatna	sve	do	1949.	kada	sve	apoteke	prelaze	u	državno	vlasništvo.	
Upornošcu	apotekara	koji	su	u	Šapcu	želeli	da	ostvare	trajni	boravak	otvaranjem	
apoteke,	Šabac	se	našao	na	četvrtom	mestu	u	Srbiji.	Da	nije	bilo	prepreke	u	vidu	 lika	
okružnog	fizikusa	koji	je	svoje	lične	interese	pretpostavio	razvoju	zdravstvene	kulture,	
Šabac	bi	bio	odmah	iza	Beograda	u	pogledu	razvoja	javnog	zdravlja	u	Srbiji.	
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THE	FIRST	PHARMACY	IN	ŠABAC	AS	A	SYMBOL	OF	HEALTH	
CULTURE	PROGRESS	OF	THAT	CITY	
Danka	Stanojlović	
Pharmacy	„Vegafarma”	Valjevo	(Serbia)	
Since	 the	1830s,	Šabac	has	been	developing	rapidly	 in	every	sense.	 It	has	been	
competing	with	Belgrade	in	many	areas.	While	the	first	modern	pharmacy	was	founded	
in	1830	in	Belgrade,	the	city	of	Šabac	received	its	pharmacy	only	on	the	fourth	attempt.	
Manual	document	analysis	of	1°	and	2°	data	sources	was	applied.	
The	attempt	to	open	a	modern	pharmacy	 in	1839	was	associated	with	Antonio	
Delini.	As	he	had	no	degree	in	pharmacy,	he	got	a	permission	only	if	he	would	employ	a	
magister	of	pharmacy.	The	pharmacy	was	partly	equipped,	but	it	was	not	opened	as	it	
had	not	received	an	approval	 from	Dr.	Antonio	Groder,	a	physician	from	Šabac,	Delini	
moved	his	pharmacy	to	Belgrade.	Mr	ph.	Avgust	Kozjak	and	mr	ph	Ðorde	Krstic	failed	in	
receiving	 the	 permits	 in	 1846	 and	 1851	 respectively.	 Dr.	 Groder	 prevented	 the	
founding	 of	 a	 modern	 pharmacy	 protecting	 his	 personal	 interests	 and	 having	 a	
medicine	supply	of	his	own.	On	25th	April	 in	1856,	mr	ph	Franz	Ludwig,	 later	 legally	
changed	to	Mijailo	Filipovic,	came	from	Ilon	intending	to	open	a	pharmacy	and	he	did	it	
on	 11th	 October	 1856.	 The	 „Holy	 Trinity”	 was	 founded	 because	 of	 Dr.	 Groder’s‐	
approval	and	the	district	authorities’opinion.	In	1894,	mr	ph	Gavrilo	Gaja	Gašic	bought	
the	pharmacy	from	Milan	Filipovic,	the	son	and	heir	of	the	first	pharmacist	of	Šabac.	In	
1924,	he	let	the	pharmacy	and	in	1928	he	sold	it	to	mr	ph	Lazar	Lazic	who	expanded	
the	 pharmacy	 being	 privately	 owned	 until	 1949,	 when	 all	 the	 pharmacies	 were	
nationalised.	
The	persistence	of	pharmacists	 looking	 for	 a	permanent	 residence	 in	 Šabac	by	
opening	 a	 pharmacy	 made	 the	 city	 of	 Šabac	 the	 4th	 most	 developed	 city	 in	 Serbia.	
Without	the	setbacks	of	the	district	physician	dr.	Groder,	the	city	of	Šabac	would	have	
been	the	second	after	Belgrade	in	terms	of	public	health	development	in	Serbia.								
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DOPRINOS	VELIMIRA	KARIĆA	RAZVOJU	APOTEKARSKE	SLUŽBE	I	
FARMACEUTSKE	PROFESIJE	U	SRBIJI	NA	PRELAZU	IZMEĐU	XIX	I	XX	
VEKA	
Jasmina	Arsić1,	Dušanka	Krajnović2	
1Univerzitet	u	Beogradu	‐	Multidisciplinarne	studije,2Katedra	za	socijalnu	
farmaciju	i	farmaceutsko	zakonodavstvo,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet	(Srbija)
Osma	decenija	 XIX	 veka	 u	 Srbiji	 bila	 je	 u	 znaku	 velikih	 političkih,	 društvenih	 i	
kulturnih	promena	koje	 su	uticale	na	 razvoj	 zdravstvenih	prilika,	 što	 se	odrazilo	 i	 na	
apotekarsku	službu.	
Cilj	 rada	 je	 da	 se	 prikaže	 doprinos	 apotekara	 Velimira	 Karića	 razvoju	
apotekarske	službe	i	osnaživanju	društvenog	položaja	apotekarskog	staleža.	
Korišćena	 je	 ručna	 dokumentaciona	 analiza	 primarnih	 i	 sekundarnih	 izvora	
podataka.	 Analizirani	 period	 obuhvata	 četiri	 decenije,	 od	 1883.	 godine	 do	 tridesetih	
godina	XX	veka.		
Velimir	Karić	završio	je	studije	farmacije	u	Beču	i	1883.	godine	dobio	koncesiju	
za	 otvaranje	 prve	 apoteke	 u	 Vranju.	 Nakon	 trinaestogodišnje	 službe	 otvorio	 je	
petnaestu	 	apoteku	u	Beogradu	u	kojoj	 je	radio	do	1924.	godine,	kada	se	penzionisao.	
Kao	 iskusan	 farmaceut	 bio	 je	 mentor	 mnogim	 apotekarskim	 saradnicima	 i	 mlađim	
kolegama	koji	su	kod	njega	bili	na	pripravničkom	stažu	i	obuci.	U	njegovoj	apoteci	su	se	
izrađivali	 neki	 od	 poznatih	 apotekarskih	 specijaliteta,	 čiju	 recepturu	 je	 u	 duhu	 toga	
vremena	 apotekar	 čuvao	 kao	 najstrožiju	 profesionalnu	 tajnu.	 Uporedo	 sa	
farmaceutskom	delatnošću,	Karić	je	bio	aktivan	u	najstarijem	apotekarskom	udruženju	
(Srpsko	 apotekarsko	 društvo)	 gde	 je	 bio	 predsednik	 u	 periodu	 od	 1919.	 do	 1924.	
godine.	 Zbog	 velikog	 profesionalnog	 angažovanja	 	 na	 jačanju	 i	 podizanju	 društvenog	
ugleda	 apotekara,	 kasnije	 je	 izabran	 za	 počasnog	 predsednika	Društva.	 Zapažena	 je	 i	
njegova	 aktivnost	 za	 bolji	 položaj	 apotekara	 vlasnika	 kroz	 rad	 Apotekarske	 komore	
Kraljevine	 SHS.	 Iz	 svega	 iznetog	 možemo	 zaključiti	 da	 je	 celu	 svoju	 profesionalnu	
karijeru	 Velimir	 Karić,	 kao	 receptarijus	 u	 apoteci,	 posvetio	 unapređenju	 zdravlja	
građana,	 ali	 je	 istovremeno	doprinosio	 i	 podizanju	ugleda	 apotekara	u	društvu,	 kao	 i	
očuvanju	i	jačanju	staleških	interesa.			
Istraživanje	 je	 realizovano	 u	 okviru	 Projekta	 14004	 finansiranog	 od	 strane	
Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	Republike	Srbije.	
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The	 1880s	 were	 known	 for	 tremendous	 political,	 social,	 and	 cultural	 changes	
that	 influence	 the	 development	 of	 health	 conditions	 undoubtedly	 reflected	 to	
apothecary	services.	This	paper	is	aimed	to	analyse	Velimir	Karic’s	contribution	to	the	
development	 of	 apothecary	 services	 and	 strengthening	 the	 social	 status	 of	 pharmacy	
profession	 in	 Serbia.	 We	 used	 the	 manual	 documentary	 analysis	 of	 primary	 and	
secondary	data	sources.	The	analysed	period	covered	 four	decades	between1883	and	
1930s.		
Velimir	Karic	completed	his	pharmacy	studies	in	Vienna	and	in	1883	received	a	
concession	to	open	the	first	pharmacy	in	Vranje.	After	thirteen	years	of	his	professional	
activity,	he	opened	the	15th	pharmacy	in	Belgrade	working	there	until	his	retirement	in	
1924.	 As	 he	 gained	 a	 great	 experience,	 he	 became	 a	 mentor	 to	 many	 pharmacy	
associates	and	younger	colleagues	who	were	at	the	internship	and	training	sessions.	In	
his	pharmacy	were	made	some	of	the	well‐known	apothecary	specialties	of	 that	time,	
and	 their	 prescriptions	 were	 kept	 by	 the	 pharmacist,	 in	 the	 spirit	 of	 that	 time,	 as	 a	
professional	secret.	Along	with	his	pharmaceutical	activity,	Mr	Karic	actively	took	part	
in	the	oldest	pharmacy	association	(Pharmacy	Society	of	Serbia),	where	he	was	elected	
a	president	 in	the	period	between	1919	‐	1924.	For	engaging	 in	the	strengthening	 	of	
the	social	status	of	pharmacists,	he	was	elected	the	Honorary	President	of	the	Society.	
His	activity	 for	an	 improved	status	of	apothecary	owners	through	the	activities	of	 the	
Apothecary	 Chamber	 of	 the	 Kingdom	 of	 Serbs,	 Croatians	 and	 Slovenes	 was	 also	
remarked.		
Velimir	Karic	dedicated	his	entire	professional	life	to	the	improvement	of	health	
through	public	health	activities	in	pharmacy,	as	well	as	through	the	contribution	to	the	
development	of	the	pharmacists	in	the	society	and	the	preservation	and	strengthening	
of	the	interest	of	pharmacists.				
	
The	work	of	Dušanka	Krajnović	 is	partially	supported	by	 the	grant	of	Ministry	of	
Education,	Science	and	Technological	Development	in	Serbia,	Grant	Number	41004.	
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LEČENJE	ŠUGE	U	BRANIČEVSKOM	OKRUGU:	NEKADA	I	SAD	
Jelena	Trifunović,	Nikola	Bošković,	Nebojša	Jorgovanović	
ZU	Apoteka	Požarevac	(Srbija)	
Na	 teritoriji	 Braničevskog	 okruga	 postoje	 arheološki,	 istorijski	 dokazi	 o	 izradi	
medikamenata.	 Danas	 je	 ZU	 Apoteka	 Požarevac	 dostojan	 naslednik	 antičke	 i	 nosilac	
savremene	 farmacije	 Braničevskog	 kraja	 i	 Srbije.	 Izrada	 lekova	 u	 apoteci	 za	
individulanu	 terapiju	oduvek	 je	bila	prisutna,	počev	od	doba	 lekaro‐apotekara	sve	do	
savremene	 farmaceutske	 prakse.	 Kroz	 razvoj	 jednog	magistralnog	 leka	 želeli	 smo	 da	
ukažemo	na	značaj	izrade	magistralnih	preparata	u	terapiji	šuge.	Koristili	smo	metodu	
komparacije,	a	kao	izvore	podataka	imali	ručnu	knjigu	recepata	„Manuel”	apoteke	„Kod	
Anđela”	 iz	 Velikog	 Gradišta	 iz	 19.	 veka	 i	 knjigu	 za	 evidenciju	 izrađenih	magistralnih	
lekova	u	ZU	Apoteka	Požarevac.	Metodom	otvorenog	intervjua	prikupili	smo	podatke	o	
zadovoljstu	građana	uslugom	izrade	magistralnih	lekova	za	tretman	šuge.		
Uporednom	 analizom	 utvrdili	 smo	 da	 je	 aktivna	 supstanca	 za	 lečenje	 šuge	
sumpor,	odnosno	jedinjenja	sumpora,	koja	su	se	primenjivala	u	obliku	losiona	i	masti.	
Slično	najstarijim	analiziranim	preskripcijama	iz	19.	veka	i	danas	se	preparati	na	bazi	
sumpora	 dominanto	 koriste	 u	 terapiji	 ovog	 infektivnog	 oboljenja.	 Utvrdili	 smo	 stalni	
porast	 magistralnih	 lekova	 za	 lečenje	 šuge	 u	 poslednjih	 15.	 godina	 u	 državnim	
apotekama	 Braničevskog	 okruga.	 Na	 osnovu	 savremene	 stručne	 literature,	 2017.	
godine	 farmaceuti	 Apoteke	 Požarevac	 predložili	 su	 dermatolozima	 Braničevskog	
okruga	 novu	 aktivnu	 supstancu	 ‐	 permetrin,	 u	 koncentraciji	 5%	 u	 kremi	 kao	
farmaceutskom	 obliku.	 Uporednom	 analizom	 magistralnih	 preparata	 u	 vremenskom	
periodu	od	godinu	dana	od	uvođenja	permetrin	5%	krema,	uočen	je	pad	broja	izrađenih	
magistralnih	lekova	za	lečenje	šuge	za	30%.	U	razgovoru	sa	pacijentima	farmaceuti	su	
došli	 do	 podataka	 o	 zadovoljstvu	 brzinom	 nestajanja	 simptoma	 bolesti,	 komfornošću	
primene	 i	 cenom	 novog	 magistralnog	 leka	 za	 šugu.	 Konsultacije	 sa	 dermatolozima	
potvdile	 su	 smanjenje	 broja	 obolelih	 od	 šuge,	 što	 ukazuje	 da	 je	 izrada	 magistralnih	
lekova	 i	 dalje	 veoma	 važna	 u	 terapiji	 šuge,	 kao	 i	 da	 nove	 aktivne	 supstance	 u	
magistralnim	lekovima	mogu	značajno	unaprediti	tretman	na	zadovoljstvo	kako	samih	
pacijenata,	tako	i	zdravstvenih	radnika.		
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TREATMENT	OF	SCABIES	AT	BRANICEVO	DISTRICT:	ONCE	AND	
NOWDAYS	
Jelena	Trifunović,	Nikola	Bošković,	Nebojša	Jorgovanović	
ZU	Pharmacy	Požarevac	(Serbia)	
There	are	archaeological	and	historical	evidences,	 at	 the	 territory	of	Branicevo	
district	 about	 compounding	medicaments.	 Today,	 Pharmacy	 „Pozarevac”	 is	 a	 worthy	
successor	 of	 the	 ancient	 and	 a	 bearer	 of	modern	 pharmacy	 at	 Branicevo	 region	 and	
Serbia.	 Compounding	 of	 medications	 at	 apothecary	 laboratory	 for	 an	 individual	
treatment	has	always	been	present,	since	a	physician‐apothecarists’	period	to	a	modern	
pharmaceutical	 practice.	 Through	 the	 development	 of	 one	 magistral	 preparation	we	
would	 like	 to	 point	 out	 the	 importance	 of	 extemporaneous	 compounding	 in	 scabies	
treatment.	We	used	 a	 comparative	 analysis	 of	 a	 handwritten	book	 „Manuel”	 of	Angel	
Pharmacy	 from	 Veliko	 Gradište	 since	 the	 19th	 century	 and	 current	 records	 of	 the	
compounding	 medications	 in	 Pharmacy	 „Pozarevac”.	 We	 collected	 data	 by	 an	 open	
interview	 on	 the	 satisfaction	 of	 patients	 with	 compounded	 medicines.	 The	 results	
shown	that	nowadays	medicaments	based	on	sulphur	are	dominant	in	the	treatment	of	
scabies	which	is	similar	to	the	analyzed	prescriptions	from	the	19th	century.	A	constant	
increase	in	the	number	of	extemporaneously	compounded	medicines	applied	as	lotions	
or	 unguents	 for	 scabies	 treatment	 at	 the	 pharmacies	 of	 Branicevo	 district	 has	 been	
observed	for	the	last	15	years.	
Based	on	the	contemporary	professional	literature,	in	2017,	a	pharmacist	of	the	
pharmacy	 „Pozarevac”	 proposed	 to	 dermatologists	 a	 new	 active	 substance	 ‐	
permethrin,	 at	 a	 concentration	of	 5%	 in	 the	 cream	as	 a	 pharmaceutical	 dosage	 form.	
One	 year	 after	 the	 introduction	 of	 permethrin	 5%	 cream,	 a	 decrease	 of	 30%	 of	
manufactured	 sulphur	 products	 for	 the	 diagnosis	 of	 scabies	 was	 observed.	 In	
conversations	 with	 patients,	 pharmacists	 learnt	 about	 satisfaction	 with	 the	 rate	 of	
disappearing	 symptoms	 of	 the	 disease,	 comfort	 of	 applications	 and	 price	 of	 the	 new	
compounded	medicine	for	the	treatment	of	scabies.	Consultations	with	dermatologists	
confirmed	a	decrease	of	scabies	cases,	which	can	lead	to	conclusion	that	compounded	
medicines	are	still	very	important	in	the	treatment	of	scabies,	but	also	that	new,	active	
substances	 in	magistral	medicines	can	significantly	 improve	treatments	both	with	the	
satisfaction	of	patients	and	health	care	practitioners.		
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NAJSTARIJE	SUBOTIČKE	APOTEKE	U	XVIII	I	XIX	VEKU	
Tatjana	Crnjanski1	,	Violeta	Sloboda1,	Dušanka	Krajnović2	
1Apoteka	Subotica,	Subotica,2Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet,	
Katedra	za	socijalnu	farmaciju	i	farmaceutsko	zakonodavstvo,	Beograd	
	Subotica	 je	ukazom	Marije	Terezije	dobila	status	Slobodnog	Kraljevskog	Grada	
(Maria	 Teresiopholis)	 1779.	 godine,	 a	 nepunih	 godinu	 dana	 kasnije	 otvorena	 je	 prva	
apoteka.	Cilj	ovog	istraživanja		bio	je	da	se	sagleda	rad	prve	dve	gradske	apoteke.		
U	radu	je	primenjena	metoda	istorijske	analize	kroz	hronološki	prikaz	za	period	
posmatranja	 od	 sedamdesetih	 godina	 	 XVIII	 veka	 do	 kraja	 XIX	 veka.	 Podaci	 su	
prikupljeni	pregledom	literature	i	arhivskog	materijala.		
Gradski	 senat	 u	 Subotici	 odobrio	 je	 10.	 januara	 1780.	 godine	 Čordi	 Ferencu	
osnivanje	 prve	 građanske	 apoteke	 „Mađarska	 Kruna”	 (Magyar	 Korona	 gyógyszertar).	
Kako	je	on	uživao	veliki	ugled,	omogućene	su	mu	prilične	olakšice	za	rad	i	snabdevanje	
lekovima	i	sanitetskim	materijalom.	Svoju	apoteku	je	preseljavao	nekoliko	puta,	dok	je	
zbog	 starosti	 nije	 prodao	 Arnu	 Mihalju	 1804.	 godine.	 Skoro	 33.	 godine	 nakon	 prve	
apoteke,	u	Subotici	je	1813.	godine	Franc	Ksaver	Pešl	dobio	dozvolu	za	otvaranje	druge	
apoteke,	koju	je	nazvao	,,Pomozi	Marijo’’.	Ona	je,	kao	i	prva,	više	puta	menjala	vlasnike,	
a	početkom	šezdesetih	godina	19.	veka	nosila	je	naziv	,,Kod	majke	zaštitnice’’	i	prešla	u	
vlasništvo	 Ignaca	 Joa.	Njegovi	naslednici	upravljali	su	njome	sve	do	sredine	poslednje	
decenije	XIX	veka,	ali	sa	manje	entuzijazma	i	uspeha,	te	je	prodaju	u	zapuštenom	stanju	
1895.	 godine	 Ferencu	 Silberlajtneru.	 On	 je	 apoteku	 rekonstruisao,	 dopunio	 i	 proširio	
asortiman,	 a	 u	 apoteci	 je	 izrađivao	 i	 veliki	 broj	 magistralnih	 lekova	 i	 apotekarskih	
specijaliteta.	 Nameštaj	 koji	 je	 naručio	 za	 apoteku	 sačuvan	 je	 do	 današnjih	 dana	 i	 još	
uvek	pleni	svojom	funkcionalnošću,	skladom	i	umetničkom	lepotom.	
Prve	 subotičke	 apoteke	 i	 njihovi	 vlasnici,	 svi	 farmaceuti,	 odigrali	 su	 značajnu	
ulogu	u	očuvanju	javnog	zdravlja	kroz	dostupnost	lekova	kojima	su	redovno	snabdevali	
građane,	dominantno	onima	koje	su	izrađivali	prema	tadašnjim	stručnim	propisima.	
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THE	OLDEST	PHARMACIES	IN	SUBOTICA	IN	THE	XVIII	AND	XIX	
CENTURY	
Tatjana	Crnjanski1	,	Violeta	Sloboda1,	Dušanka	Krajnović2	
1Pharmacy	Subotica,	Subotica,	2University	of	Belgrade	–	Faculty	of	Pharmacy,	
Department	of	Social	Pharmacy	and	Pharmaceutical	Legislation,	Belgrade	
The	city	of	Subotica	was	awarded	in	1779	with	the	status	of	 the	Free	Kingdom	
City	(Maria	Teresiopholis)	by	the	sign	of	Maria	Theresia.	After	almost	a	year,	 the	first	
pharmacy	was	 found.	The	 aim	of	 this	 study	was	 to	 show	 the	 activity	 of	 the	 first	 two	
pharmacies	in	the	Subotica	area.	
The	 method	 of	 historical	 analysis	 was	 applied.	 The	 data	 were	 collected	 by	
reviewing	literature	and	archival	material.	
The	 City	 Senate	 approved	 to	 Corda	 Ferenz	 to	 establish	 the	 first	 pharmacy	
„Mađarska	Kruna”	 (Magyar	Korona	Gyógyszertár)	on	10th	 January	1780.	As	he	had	a	
great	reputation	he	was	given	great	working	privileges	in	supplying	drugs	and	sanitary	
material.		He	moved	his	pharmacy	several	times,	but	at	least	he	had	to	sell	it	due	to	his	
oldness	and	inability.	The	owner	became	Arno	Mihaly.	All	the	owners	had	the	academic	
degree	 of	 education.	 Almost	 33	 years	 after	 the	 foundation	 of	 the	 first	 pharmacy,	 a	
permission	 to	 open	 another	pharmacy	was	 given	 to	Franz	Xaver	Pesl	 in	 1813,	 and	 it	
was	named	,,Pomozi	Marijo''.	The	pharmacy	changed	its	owners	and	at	the	beginning	of	
the	1860s,	it	was	owned	by	Ignàcz	Joó,	carrying	a	new	name	„Kod	majke	zaštitnice”.	To	
the	middle	of	the	last	decade	of	the19th	century,	his	inheritors	manage	the	pharmacy,	
but	 with	 less	 enthusiasm	 and	 success.	 The	 pharmacy	 was	 finally	 sold	 in	 1895	 in	 a	
careless	 state	 to	 Franz	 Silberleithner.	 He	 completely	 reconstructed	 the	pharmacy,	
extended	 the	 previous	 assortment	 of	 drugs	 and	 sanitary	 articles,	 and	 made	 there	
compounded	 drugs	 and	 apothecary	 specialities.	 The	 furniture	 that	 he	 ordered	 still	
captivates	with	its	functionality,	harmony	and	artistic	beauty.	
	The	first	pharmacies	in	Subotica	and	their	owners,	as	being	pharmacists,	played	
a	 crucial	 role	 in	 preserving	 public	 health	 due	 their	 availability	 and	 regular	 drug	
supplying	 of	 the	 citizens,	 mainly	 with	 the	 drugs	 manufactured	 according	 to	 the	
professional	rules	of	the	that	times.	
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RAZVОJ	APОTEKARSKE	SLUŽBE	NA	PОDRUČJU	КIKINDE	I	
SEVERNОG	BANATA	DО	DRUGE	PОLОVINE	20.	VEKA	
Оstоja	Vоjinоvić1,	Dušanka	Кrajnоvić2	
1Naučnо	društvо	za	istоriju	zdravstvene	kulture	Vоjvоdine,	2Кatedra	za	
sоcijalnu	farmaciju	i	farmaceutskо	zakоnоdavstvо,	Univerzitet	u	Beоgradu	‐	
Farmaceutski	fakultet	(Srbija)	
Аpоtekarska	 služba	 na	 pоdručju	 Кikinde	 i	 današnjeg	 Severnоg	 Banata,	 kaо	 i	
оstatku	 Vоjvоdine,	 imala	 je	 dug	 i	 dinamičan	 razvоj	 štо	 je	 za	 pоsledicu	 imalо	 gustu	
mrežu	 apоteka	 na	 tim	 prоstоrima.	 U	 оvоm	 radu	 prikazan	 je	 razvоj	 apоtekarstva	 u	
Кikindi	i	severnоm	delu	Banata	pоd	Аustrоugarskоm	carevinоm	оd	18.	dо	pоčetka	20.	
veka,	kaо	i	periоd	nakоn	Prvоg	svetskоg	rata,	оdnоsnо	vreme	između	dva	rata,	i	periоd	
nakоn	završetka	Drugоg	svetskоg	rata.	
U	 radu	 je	napravljen	оsvrt	na	hrоniku	apоteka	оvоg	kraja,	 u	 smislu	 istоrijskоg	
razvоja	 u	 periоdu	 dužem	 оd	 230	 gоdina.	 Piоniri	 apоtekarstva	 u	 Кikindi	 i	
Severnоbanatskоm	 оkrugu	 оstavili	 su	 veliki	 trag	 na	 sredinu	 u	 kоjоj	 su	 živeli	 i	 radili.	
NJihоv	značaj	u	оčuvanju	narоdnоg	zdravlja	je	velik,	a	u	tоm	smislu	pоsebnо	se	ističu:	
Dimitrije	Paču,	Franc	Hajsler	i	Žigmund	Fuks.	
Аpоteke	 su	 оtvarane	 i	 radile	 pо	 strоgim	 zakоnima	 i	 prоpisima	 kоji	 su	
primenjivani	 u	 Еvrоpi,	 a	 istо	 takо	 su	 bile	 strоgо	 kоntrоlisane	 оd	 strane	 državnih	 i	
stručnih	оrgana.	Zgrade	i	kuće	u	kоjima	su	držali	apоteke,	pоstоje	i	danas,	iakо	ne	sve,	
kaо	pоdsećanje	na	prоšlu	epоhu	 i	njihоv	 rad	u	širenju	 zdravstvene	kulture	оvоg	dela	
Vоjvоdine	i	Srbije.	Аpоtekari	su	pоkrenuli	akciju	sakupljanja	dоkumenata,	knjiga,	zapisa	
i	drugih	materijala	kakо	bi	se	zabeležiо	razvоj	prоfesije,	ali	je	sve	prekinutо	izbijanjem	
Prvоg	svetskоg	rata,	a	kasnije	su	isti	pоkušaji	sprečeni	i	Drugim	svetskim	ratоm.	Nakоn	
stvaranja	 Jugоslavije	 1945.	 gоdine,	 dоšlо	 je	 dо	 velikih	 prоmena	 kada	 su	 apоteke	 na	
оsnоvu	 zakоna	 о	 prinudnоm	 оtkupu	 prestale	 da	 budu	 privatne	 i	 kada	 su	 prešle	 u	
društvenо	vlasništvо	kaо	narоdne	apоteke.	
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DEVELOPMENT	OF	PHARMACY	SERVICE	IN	THE	AREA	OF	KIKINDA	
AND	NORTH	BANAT	UNTIL	THE	SECOND	HALF	OF	THE	20TH	
CENTURY	
Ostoja	Vojinović1,	Dušanka	Krajnović2	
1Scientific	Society	for	the	History	of	Health	Culture	of	Vojvodina,	2Department	of	
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The	pharmacy	service	in	the	area	of	Kikinda	and	today's	North	Banat,	as	well	as	
the	 rest	 of	 Vojvodina,	 had	 a	 long	 and	 dynamic	 development	 resulting	 in	 a	 dense	
network	 of	 pharmacies.	 In	 this	 paper,	 the	 emphasis	 was	 on	 the	 development	 of	
pharmacy	between	 the	18thand	early	20th	 century	 in	Austria	and	Hungary,	or	Austro‐
Hungarian	Empire	 ‐	 a	part	of	which	was	 then	 the	 territory	of	 today's	Vojvodina	with	
Kikinda	and	the	northern	part	of	Banat	‐as	well	as	the	period	after	the	First	World	War,	
i.e.the	interwar	period,	and	the	period	after	the	end	of	the	Second	World	War.
The	paper	deals	with	the	chronicle	of	pharmacies	of	this	region	in	terms	of	their	
historical	 development	 over	 a	 period	 of	 time	more	 than	 230	 years.	 The	 pioneers	 of	
pharmacy	 profession	 in	 Kikinda	 and	 North	 Banat	 have	 left	 a	 great	 impact	 on	 the	
environment	 in	 which	 they	 lived	 and	 worked.	 Among	 them,	 there	 are	 especially	
distinguished	 personalities	 such	 as	 Dimitri	 Pachu,	 Franc	 Hysler	 and	 Zhigmund	 Fuks.	
Their	contribution	to	public	health	was	enormous.	
The	pharmacies	of	 this	region	were	opened	and	operated	under	the	strict	 laws	
and	 regulations	 applied	 in	Europe,	 and	were	 also	 strictly	 controlled	by	 the	 state	 and	
professional	bodies.	The	buildings	and	houses	where	pharmacies	were	kept	exist	until	
nowadays	(although	not	all)	as	a	reminder	of	the	past	epoch	and	their	contribution	in	
spreading	the	health	culture	of	this	part	of	Vojvodina	and	Serbia.	The	shopkeepers	have	
launched	 a	 campaign	 of	 collecting	 documents,	 books,	 records	 and	 other	materials	 in	
order	 to	 record	 the	 historical	 development	 of	 pharmacy,	 but	 everything	 was	
interrupted	by	the	outbreak	of	the	World	War	I,	and	later	the	World	War	II.	
After	 the	Second	World	War,	major	changes	 took	place	when	pharmacies	were	
ceased	 to	 be	 private	 under	 the	 Law	 of	 Compulsory	 Purchase	 and	when	 they	 became	
socially	owned	as	national	pharmacies.	
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FARMACIJA	U	SLUŽBI	ZLA	–	KAKO	SU	„LEČILI”	HITLERA	I	NEMAČKI	
NAROD	U	NACISTIČKOJ	NEMAČKOJ	
Pavle	Zelić	
Agencija	za	lekove	i	medicinska	sredstva	Srbije	(Srbija)	
Nacistička	 Nemačka	 je	 u	 mnogo	 čemu	 bila	 jedinstvena	 i	 pre	 svega	 negativna	
pojava	 u	 istoriji	 ljudske	 civilizacije.	 Manje	 pominjana	 sfera	 u	 kojoj	 su	 prednjačili	 je	
farmaceutska	industrija,	ali	i	upotreba	opasnih	i	adiktivnih	psihoaktivnih	supstanci	koje	
su	 koristili	 svi,	 počev	 od	 Firera	 –	 Adolfa	 Hitlera,	 do	 vojnika	 u	 rovovima	 i	 običnih	
građana.	Cilj	ovog	rada	 je	da	se	prikaže	zloupotreba	opoida	koji	 izazivaju	zavisnost	u	
vreme	nacističkog	režima.	
U	cilju	istraživanja,izvršen	je	uvid	u	veći	broj	publikacija	i	radova	od	početka	19.	
veka	do	današnjeg	dana	koji	ukazuje	na	intrigantnu,	mračnu	stranicu	istorije	farmacije	i	
prikazuju	 postepeni	 sunovrat	 kako	Hitlera,	 ali	 i	 nemačke	 nacije	 u	 opštu	 zavisnost	 od	
tada	dozvoljenih	droga.		
Od	kada	je	nemački	naučnik	Fridrih	Zeturner	identifikovao	morfin,	1804.	godine	
i	komercijalni	patent	kompanije	Merck	1827.	godine,	Nemačka	dobija	svetski	monopol	
nad	 opijatima	 koji	 se	 koriste	 u	 farmaceutskoj	 industriji,	 čiji	 je	 razvoj	 podržan	 tokom	
perioda	 militaristički	 nastrojenog	 nemačkog	 carstva	 1860‐1870‐ih	 godina.	
Poražavajuće	 posledice	 Velikog	 rata,	 koji	 je	 ostavio	 za	 sobom	milione	 osoba	 koje	 su	
patile	 od	 akutnih	 i	 hroničnih	 bolova	 i	 posttraumatskog	 stresa	 indukuju	 dodatna	
ulaganja	u	analgetike	i	sedative.	Adolf	Hitler	na	početku	svoje	političke	karijere	koristi	
radikalnu	platformu	protiv	adiktivnih	supstanci	kako	bi	preuzeo	kontrolu	nad	državom,	
Vajmarskom	 republikom,	 koja	 je	 u	 periodu	 1919‐1933.	 godine	 postala	 ekonomski	
zavisna	 od	 farmaceutskih	 proizvoda,	 naročito	 tada	 legalnog	 dostupnih	 kokaina	 i	
heroina.	Ipak,	sam	Hitler	vremenom	postaje	nevoljni	zavisnik	od	istih	tih	supstanci,	pod	
uticajem	ličnog	 lekara	Teodora	Morela,	a	čitav	narod	deli	njegovu	sudbinu,	naročito	u	
pogledu	 metamfetamina	 (Pervitina®)	 koji	 se	 masovno	 primenjuje	 tokom	 Drugog	
svetskog	rata.		
Ovakve	 pojave	 su	 značajne	 za	 sociološka	 i	 istoriografska	 proučavanja,	 ali	
predstavljaju	 i	 važno	 upozorenje	 da	 se	 pre	 svega	 sama	 farmaceutska	 struka	 i	 tako	
opasni	proizvodi	nikada	više	ne	smeju	zloupotrebiti	na	ovakav	način.		
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PHARMACY	IN	THE	SERVICE	OF	EVIL	‐	HOW	THEY	„TREATED”	
HITLER	AND	THE	WHOLE	GERMAN	NATION	IN	NAZI	GERMANY	
Pavle	Zelić	
Medicines	and	Medical	Devices	Agency	of	Serbia	(Serbia)	
Nazi	 Germany	was	 unique	 and	 negative	 phenomenon	 in	 the	 history	 of	 human	
civilization.	Less‐known	sphere	in	which	they	dominated	was	pharmaceutical	industry,	
and	the	use	of	dangerous	psychoactive	substances	taken	by	everyone,	from	Firer‐Adolf	
Hitler	 to	 soldiers	 in	 trenches	 and	 ordinary	 citizens.	 This	 paper	 intends	 to	 show	 the	
abuse	of	opioid	products	that	cause	addiction	during	Nazi	regime.	
For	 the	 purpose	 of	 the	 research,	 an	 insight	 was	 made	 to	 a	 large	 number	 of	
publications	 and	 works	 from	 the	 beginning	 of	 the	 19th	 century	 to	 the	 present	 day,	
which	points	to	an	intriguing,	dark	page	of	the	history	of	pharmacy,	showing	a	gradual	
collapse	of	Hitler	and	the	German	nation	to	overall	dependence	on		then	allowed	drugs.	
Since	 German	 scientist	 Friedrich	 Sertürner	 identified	 Morphine	 in	 1804	 and	
Merck's	 commercial	 patent	 in	 1827,	 Germany	 had	 world	 monopoly	 on	 opiates	 for	
pharmaceutical	 industry,	 whose	 development	 was	 supported	 during	 the	 period	 of	
militaristic	 German	 empire	 from	 1860s‐1870s.	 The	 devastating	 consequences	 of	 the	
Great	War	 ‐	 millions	 of	 people	 suffering	 from	 acute/chronic	 pain	 and	 posttraumatic	
stress,	induce	an	additional	investment	in	analgesics	and	sedatives.	At	the	beginning	of	
his	political	career,	Adolf	Hitler	used	a	radical	platform	against	addictive	substances	to	
take	 control	 of	 the	 Weimar	 Republic,	 which	 from	 1919‐1933	 became	 economically	
dependent	on	pharmaceutical	products,	especially	 then	 legal	cocaine	and	heroin.	Still,	
Hitler	himself,	over	time,	became	an	unwilling	addict	to	the	same	substances,	under	the	
influence	of	personal	physician	Theodore	Morell,	and	the	whole	nation	shares	his	fate,	
especially	with	regard	to	methamphetamine	(Pervitina®)	‐	massively	applied	during	the	
Second	World	War.	
Such	 phenomena	 are	 valuable	 for	 sociological	 and	 historiography	 studies,	 but	
also	 represent	 an	 important	warning	 that,	 above	 all,	 pharmaceutical	 professions	 and	
these	such	dangerous		medical	products	must	never	be	abused	in	this	way.	
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RAZVOJ	LIPOSOMA:	ISTORIJSKI	PREGLED	
Nina	Dragićević1,	Katarina	Milošević‐Kostadinović2,	Dušanka	Krajnović3	
1Apoteka	„Beograd”	(Srbija),	2Apoteka	Medicor,	Kotor	(Crna	Gora),	3Katedra	za	
socijalnu	farmaciju	I	farmaceutsko	zakonodavstvo,	Univerzitet	u	Beogradu	‐	
Farmaceutski	fakultet	(Srbija)	
Liposome	je	prvi	put	predstavio	A.D.	Bangham	1965.	godine,	kada	su	oni	prema	
njemu	 dobili	 naziv	 „bangosomi”.	 Godine	 1981.	 on	 je	 predložio	 naziv	 „anfisomi”	 kao	
prikladniji	termin,	jer	su	molekuli	koji	čine	membrane	liposoma	karakteristični	amfifili.	
Međutim,	kasnije	su	dobili	naziv	„liposomi”.	Ukratko,	liposomi	su	male,	sferne	vezikule,	
koje	se	sastoje	od	amfifilnih	lipida,	koji	okružuju	vodeno	jezgro.	
Cilj	ove	studije	je	bio	da	se	sagleda	razvoj	u	oblasti	liposoma	i	kako	su	se	menjale	
indikacije	za	njihovu	primenu	u	farmaciji,	medicini	i	šire.	
Sprovedeno	je	istraživanje	kroz	obimnu	i	stalno	rastuću	oblast	liposomologije	u	
cilju	sakupljanja	podataka	o	različitim	indikacijama	za	primenu	liposoma	
Pregled	 literature	 je	 pokazao	da	 su	 liposomi	ubrzo	nakon	otkrića,	 počeli	 da	 se	
koriste	kao	modeli	bioloških	membrana	u	mnogim	granama	biologije	i	medicine,	usled	
sličnosti	liposoma	i	ćelijskih	membrana.	Već	1986.	godine	kompanija	Christian	Dior	SE	
(Francuska)	plasirala	 je	na	 tržište	prvi	kozmetički	preparat	 sa	 liposomima,	 „anti‐age”	
gel	CaptureTM,	a	1988.	godine	se	na	tržištu	pojavio	prvi	 liposomski	dermalni	preparat	
Pevaryl®‐Lipogel	sa	ekonazolom	(Cilag	AG,	Švajcarska).	Potom	su	liposomi	počeli	da	se	
koriste	 i	 šire	 u	 oblastima	 dijagnostike,	 imunomodulacije,	 genske	 terapije,	 onkologije,	
itd.	Poslednjih	godina	oni	 se	uglavnom	koriste	kao	sistemi	za	 isporuku	 lekova,	 tj.	 kao	
nanonosači	 za	 različite	 lekovite	 supstance,	 koji	 se	 primenjuju	 lokalno	 ili	 sistemski	
(uglavnom	 intravenski).	 U	 liposome	 se	 mogu	 inkapsulirati	 i	 hidroϐilne	 i	 lipoϐilne	
supstance.	 Postoje	 dve	 vrste	 liposomskih	 nosača:	 oni	 koje	 sadrže	 konvencionalne	
lekovite	 supstance	male	molekulske	mase	 (npr.	 citostatike)	 i	 oni	 koji	 sadrže	 lekovite	
supstance	 veće	 molekulske	 mase	 (npr.	 oligonukleotide	 i	 plazmide	 DNK).	 Promenom	
lipidnog	 sastava,	 veličine	 čestica,	 naelektrisanja	 liposomskih	 membrana,	 kao	 i	
modifikovanjem	 njihove	 površine,	 mogu	 da	 se	 menjaju	 njihove	 fizičke	 osobine,	 čime	
može	da	se	menja	njihovo	ponašanje	in	vitro	i	in	vivo.		
Iz	 svega	 iznetog	 može	 se	 zaključiti	 da	 je	 poslednjih	 godina	 značajno	 porasla	
primena	liposoma	kao	sistema	za	isporuku	aktivnih	supstanci	za	različite	indikacije.	
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DEVELOPMENT	OF	LIPOSOMES:	A	HISTORICAL	OVERVIEW	
Nina	Dragićević1,	Katarina	Milošević‐Kostadinović2,	Dušanka	Krajnović3	
1Pharmacy	„Belgrade”(Serbia),	2Pharmacy	„Medicor”,	Kotor	
(Montenegro),	3Department	of	Social	Pharmacy	and	Pharmaceutical	Legislation,	
University	of	Belgrade	‐	Faculty	of	Pharmacy	(Serbia)	
Liposomes	were	 first	 introduced	 by	A.D.	 Bangham	 in	1965.	 Initially	 they	were	
named	 after	 A.D.	 Bangham,	 „bangosomes”.	 Bangham	 proposed	 in	 1981	 the	 name	
„amphisome”	 as	 a	 more	 appropriate	 term	 since	 membrane	 molecules	 are	
characteristically	amphiphiles.	However,	 later	 they	were	termed	„liposomes”.	 In	brief,	
liposomes	 are	 small,	 spherical	 vesicles	 consisting	 of	 amphiphilic	 lipids,	 enclosing	 an	
aqueous	core.	
The	aim	of	this	study	was	to	present	the	early	development	of	liposomes	and	the	
way	 how	 the	 indications	 for	 liposomes	 use	 changed	 through	 years	 in	 the	 field	 of	
pharmacy,	medicine,	etc.	A	research	through	the	extensive	and	ever	increasing	field	of	
liposomology	was	perfomed	in	order	to	assemble	different	kinds	of	indications	where	
liposomes	found	their	application.	
The	 literature	 overview	 revealed	 that	 liposomes	 have	 been	 used	 after	 their	
discovery	 as	 models	 of	 biological	 membranes	 in	 biology	 and	 medicine	 due	 to	
resemblance	 of	 liposomes	 to	 cell	membranes.Already	 in	 1986	 the	 company	Christian	
Dior	SE	(France)	has	launched	the	first	cosmetic	product	with	liposomes,	the	„anti‐age”	
gel	CaptureTM,	while	Cilag	AG	(Switzerland)	launched	in	1988	the	first	liposome	dermal	
product	 Pevaryl®‐Lipogel	 containing	 econazole.	 Afterwards	 they	 have	 started	 to	 be	
applied	 in	 the	areas	of	diagnosis,	 immuno‐modulation,	gene	therapy,	oncology,	etc.	 In	
last	 years	 they	 are	 mostly	 used	 as	 drug	 delivery	 systems	 i.e.	 carrier	 systems	 for	
different	 drugs,	 being	 applied	 topically	 or	 systemically	 (mostly	 intravenously).	
Liposomes	may	encapsulate	hydrophilic	and	lipophilic	substances.	There	are	two	very	
different	 classes	 of	 liposomal	 carrier	 systems:	 those	 containing	 conventional	 small	
molecular	weight	drugs	 (e.g.	 anticancer	drugs)	and	 those	containing	 larger	molecular	
weight	 (e.g.	 oligonucleotide	 and	 plasmid	 DNA)	 drugs.	 By	 varying	 lipid	 composition,	
particle	 size,	 net	 charge	 of	 liposome	 membranes,	 and	 modifying	 their	 surface,	 their	
physical	properties	can	be	changed	as	well	as	their	behavior	in	vitro	and	in	vivo.		
It	can	be	concluded	that	the	use	of	liposomes	as	delivery	systems	for	actives	for	
different	indications	has	gained	in	recent	years	considerable	acceptance.	
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PRIKAZ	AKCIJA	DOBROVOLJNOG	DAVANJA	KRVI	NA	
FARMACEUTSKOM	FAKULTETU	U	BEOGRADU	U	PERIODU
2003	‐	2018.	GODINE	
Andrijana	Milošević	Georgiev1,	Dušanka	Krajnović1,	Jakov	Jambrek2	
1Univerzitet	u	Beogradu	‐	Farmaceutski	fakultet,		
2Studentska	organizacija	Farmaceutskog	fakulteta	u	Beogradu‐BPSA	(Srbija)	
Stalno	samostalno	i	dobrovoljno	angažovanje	davalaca	krvi	neophodno	je	kako	bi	
se	obezbedile	dovoljne	količine	krvi	i	krvnih	derivata	za	svakodnevne	potrebe.	Problem	
nedovoljne	 količine	 krvi	 poprima	 	 svetske	 razmere.	 Studenti	 su	 potencijalni	 izvori	
dobrovolјnih	 davalaca	 krvi	 (DDK),	 kroz	 sam	 čin	 davanja	 i	 kroz	 motivisanje	 drugih	
kolega	i	sprovođenje	promotivnih	kampanja	na	fakultetima.		
Ciljevi	 ovog	 rada	 su	 bili	 da	 se	 prikaže	 razvoj	 dobrovoljnog	 davalaštva	 krvi	 na	
Univerzitetu	 u	 Beogradu	 i	 analizira	 trend	 u	 broju	 dobrovolјnih	 davalaca	 na	
Farmaceutskom	fakultetu	u	periodu	od	novembra	2003.	do	marta	2018.	godine.		
Podaci	o	ukupnom	broju	dobrovolјnih	davaoca	krvi	na	Farmaceutskom	fakultetu	
u	Beogradu	dobijeni	su	iz	baze	Instituta	za	transfuziju	krvi	Srbije.		
Akcije	 dobrovoljnog	 davanja	 krvi	 sprovode	 se	 u	 Beogradu	 od	 1944.	 god.,	 a	
organizovano	 na	 Beogradskom	 univerzitetu	 skoro	 dve	 decenije.	 Značajnu	 ulogu	 u	
pokretanju	 redovnih	 akcija	 dobrovoljnog	 davanja	 krvi	 imalo	 je	 društvo	 „Studenti	
davaoci	krvi”	formirano	2003.	godine.	Te	godine	prvi	put	su	organizovane	akcije	DDK	
na	 fakultetima	 beogradskog	 Univerziteta.	U	 toku	 posmatranih	 15	 godina,	 koliko	 se	
sprovode	 akcije	 na	 Farmaceutskom	 fakultetu,	 potencijalnih	 davalaca	 bilo	 je	 2134,	 a	
ukupno	 je	 dalo	 krv	 1819	 davalaca.	 Najmanje	 potencijalnih	 davalaca	 bilo	 je	 u	 martu	
2008.	godine	(36),	a	najviše	u	novembru	2013.	godine	(101).	Gotovo	dvostruko	više	je	
davalaca	 ženskog	 pola	 (1319),	 naspram	 davalaca	 muškog	 pola	 (706).	 Na	
Farmaceutskom	 fakultetu	 poslednjih	 godina	 povećao	 se	 broj	 studenata	 farmacije	
(muškaraca),	ali	i	dalje	su	dominantno	zastupljene	studentkinje,	tako	da	je	ovaj	podatak	
o većem	broju	davalaca	među	ženskom	populacijom	očekivan.
Pored	 velike	 svesti	 o	 značaju	 dobrovoljnog	 davanja	 krvi	 broj	 davalaca	 nije	 na	
zadovolјavajućem	nivou.	Promotivne	aktivnosti,	 informisanost	 i	edukacije	studenata	o	
značaju	dobrovoljnog	davanja	krvi,	imaju	kao	ishod	povećanje	motivacije	i	porast	broja	
studenata	 davalaca	 krvi.	 Godišnja	 analiza	 motivacije	 od	 ključnog	 je	 značaja	 za	
poboljšanje	regrutovanja	i	zadržavanje	postojećih	dobrovoljnih	davalaca	krvi.	
Dušanka	 Krajnović	 je	 ovo	 istraživanje	 realizovala	 u	 okviru	 Projekta	 14004	
finansiranog	od	Ministarstva	prosvete,	nauke	i	tehnološkog	razvoja	Republike	Srbije.	
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AN	OVERVIEW	OF	THE	VOLUNTARY	BLOOD	DONATION	CAMPAIGNS	
AT	THE	FACULTY	OF	PHARMACY	IN	BELGRADE	DURING
2003‐2018	PERIOD	
Andrijana	Milošević	Georgiev1,	Dušanka	Krajnović1,	Jakov	Jambrek2	
1University	of	Belgrade	–	Faculty	of	Pharmacy,	2Belgrade	Pharmacy	Students'	
Association	–	BPSA	(Serbia)	
In	 order	 to	 provide	 sufficient	 quantities	 of	 blood	 and	 blood	 products	 for	
everyday	 needs,	 a	 continuous	 non‐remunerated	 and	 voluntary	 engagement	 of	 blood	
donors	is	necessary.	Students	are	a	potential	blood	donor	pool,	through	the	very	act	of	
blood	 donating	 but	 also	 through	 advocating	 and	 campaigning	 for	 blood	 donations	 at	
their	faculties.		
The	 aims	 of	 this	 paper	 were	 to	 present	 the	 historical	 development	 of	 the	
voluntary	blood	donation	at	Belgrade	University	and	analyse	the	trend	in	the	number	of	
donors	at	the	Faculty	of	Pharmacy	in	the	period	from	November	2003	to	March	2018.	
Data	on	the	total	number	of	voluntary	blood	donors	at	the	Faculty	of	Pharmacy	
were	derived	from	the	Blood	Transfusion	Institute	of	Serbia	records.	
„Students	 blood	 donors",	 an	 association	 that	 played	 an	 important	 role	 in	
launching	 the	 regular	 campaigns	 for	voluntary	blood	donations,	was	 formed	 in	2003.	
The	 voluntary	 blood	 donation	 campaigns	 were	 organized	 at	 Belgrade	 University	
faculties	 during	 that	 year.	 During	 the	 observed	 15‐year	 period,	 of	 blood	 donation	
campaigns	at	the	Faculty	of	Pharmacy	in	Belgrade,	there	were	2134	students	eligible	to	
donate	 blood,	 out	 of	 which	 1819	 did	 donate	 blood.	 The	 lowest	 number	 of	 potential	
donors	was	 recorded	 in	March	 2008	 (36)	 and	 the	 highest	 in	November	 2013	 (101)..	
Female	donors	 (1319)	nearly	 doubled	 the	 rate	of	male	 donors	 (706).	 The	number	 of	
male	 students	 at	 the	 Faculty	 of	 Pharmacy	 has	 increased	 in	 recent	 years,	 but	 the	
majority	was	female	students.		
Despite	 the	high	awareness	of	 the	 importance	of	 the	voluntary	blood	donation,	
the	number	of	donors	 is	not	 at	 a	 satisfactory	 level.	 Promotional	 activities,	 awareness	
and	 education	of	 students	on	 the	 importance	 of	 voluntary	blood	donation	 result	 in	 a	
growing	 motivation	 and	 an	 increase	 in	 the	 number	 of	 blood	 donors	 amongst	 the	
students.	 The	 annual	 analysis	 of	 the	 motivating	 factors	 is	 crucial	 for	 improving	 the	
recruitment	and	retention	of	existing	voluntary	blood	donors.	
The	work	of	Dušanka	Krajnović	 is	partially	supported	by	 the	grant	of	Ministry	of	
Education,	Science	and	Technological	Development	in	Serbia,	Grant	Number	41004.	
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Zorica	Brajković	447		
Zorica	Bulat	435,	437,	439,	441,	449,	
451,	453,	455,	457,	459,		
Zorica	Jestrović	737																																										
Zorica	Knežević	Jugović	647		
Zorica	Mrkonjić	382,	652	
 
 
Ž	
Žarko	Gagić	391		
Željka	Stjepanović	537,	549																																															
Željko	Vlaisavljević	495		
 
 
